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Theory of Operation
System Overview

The LIS IntegraVision system is designed to acquire data from one or more printed items either
moving at speed during a production process, or while stationary. Typically these items are mail
pieces, in either individual sheet form or complete envelope packs, business forms, or other
printed materials such as webs carrying unique variable print data.

The data is normally in the form of human readable printed text (typically a sequence number,
account number or document ID code), a barcode, (linear or 2D), a postal barcode or an OMR

code (Optical Mark Recognition).

The acquisition device is typically a Line Scan or Field Scan video camera (supplied with the
system), barcode or 2D scanner or other serial input device (such as mag-stripe reader, network
input etc.) The system can take data from up to 12 Field Scan cameras simultaneously, up to 8
serial input devices and up to 4 network devices, or one Line Scan camera.

Once the data has been acquired the system can perform a variety of data integrity functions
depending on the application. These functions include:

e Logging the acquired data to a data file either on the host system, or to a pre-determined

network location or machine interface.
o Verifying accuracy of the data either by comparison to a print file or database, by confirming
that the data is in the correct pre-defined sequence, or matches data previously acquired by

other cameras or input devices.
Other capabilities include a variety of control functions, including:

¢ Identifying changes of data either on the piece or within the relevant file, and controlling
other production processes down stream, such as machine stop, divert, selective feeding, or

batch control.

The system is based on standard PC architecture, using a Microsoft Windows NT/ XP operating
system. The system features a user friendly Graphic User Interface (GUI) for all set up and op-

eration functions.
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Cameras / Inputs

Up to 12 simultaneous
Camera inputs

MultiCam Manager:
e Windows NT/XP
e Single Cam
e Multi Cam (up to

12 cameras)
e IntegraScan

MaxRead Modules

Integrated Camera /
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|
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Figure 1 IntegraVision System Overview

Version : Revision 1
Software Rev 2.2.0.0

8 of 92

Integrity Tools:

e Sequence

o File Audit

e Batch Control
e Matching

e Reports




‘“ iy
\\

ntegraVision
Data Acquisition

The systems prime data acquisition device is a video camera module. A Field Scan camera can
acquire an image of a small target area from a moving or stationary piece. The system can ac-
quire images from up to 12 field scan cameras simultaneously or asynchronously. A single line
scan camera can be used to acquire a high resolution, large format image of an entire mail
piece, sheet, or continuous web, however it relies on the linear motion of the piece to build up

the complete image.

Using an image of a printed item the system can apply a variety of sophisticated software algo-
rithms to decode features and data within the image. These include human readable printed

characters (OCR), barcodes (linear and 2D), postal barcodes and OMR.

For Field Scan applications the system is typically supplied with MaxRead™ camera modules.
For Line Scan applications the system is supplied with a single, 2K high speed Line Scan cam-

era as standard.

All MaxRead™ modules contain integral optics and illumination to provide a robust image acqui-
sition device designed specifically for the mailing and printing environment. Other traditional
camera technologies can be used where more flexible fields of view or illumination is required.

The Line Scan Camera is supplied with sophisticated optics and 2 continuous (DC) LED light
lines.

Other compatible data acquisition devices include:

e Barcode scanners
e 2D scanners
e Mag-Stripe readers

These devices are interfaced with the system through a serial RS232 port.

Version : Revision 1
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Triggering

Direct Triggering (Field Scan)

A trigger system is used to identify when the data to be read on the mail piece or printed item is
in the field of view of the camera. This is normally on arrival of the leading edge of the mail
piece, at an appropriate point during the feed cycle of the production machinery, or at a pre-
defined point by the machine control system. The trigger can be a reflective or through beam
optical sensor, proximity sensor or TTL level input from another control device.

The trigger interfaces directly with the image acquisition hardware (Frame Grabber) within the
PC through an opto-isolated input. On receipt of a valid trigger signal the Frame Grabber acti-
vates the Light Control Unit (LCU) to fire the illumination within the camera module, and grabs
an image from the camera into buffer memory. The LCU pulses the illumination within the cam-
era module for a 20microsecond period only. On completion of acquisition the image is trans-
ferred internally over the PCI bus to the host PC memory. On arrival of the next trigger signal the
process is repeated and the buffer memory is overwritten with the latest image.

The Frame Grabber is available in single channel, 2 channel and 4 channel configurations. Up to
3 Frame Grabbers can be operated simultaneously within a system. Each channel can be trig-
gered asynchronously, or simultaneously. Therefore a single trigger can be used to control mul-
tiple camera modules, or each camera can operate with its own independent trigger.

- + | Light Driver |_
~ Camera ;
= ! »| Frame Grahber —
—_— | : — Opto
lo Delay Inface
: PCI
Serial Output Com1 | cPU il
Com 2

1234 I
" | Graphiea Card I

LY

;"ti';hi"e A [ Input Outputinterface |— |

Figure 2 Direct Trigger Configuration
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SCM Triggering (Field Scan)

The system can be supplied with an LIS Step Counter Module (SCM). The SCM features 8 digi-
tal input / output lines (Digital 1/0), an Encoder input and an on-board timer. The encoder can be
fitted to the production machinery to monitor the speed or rotation of a shaft within the machine,
or the speed of linear motion of a drive belt or similar. The standard encoder supplied with the
system will provide 500 pulses per revolution. A software functions allows these pulses / move-

ment to be calibrated into mm’s or inches.

When using an encoder the SCM can take the relevant trigger sensor inputs and delay them by
a pre-defined number of encoder pulses before triggering the Frame Grabber to acquire an im-
age from a single or multiple cameras. Each camera can be delayed independently from a single
or multiple trigger input. This function enables the operator of the system to adjust the point at
which the image is acquired without having to physically move the trigger sensor or camera rela-
tive to the location of the code on the mail piece or printed item.

In addition the SCM can also delay the triggering of the frame grabber by time (milliseconds).
Therefore delayed triggering can be achieved for applications where it is not practical or appro-

priate to fit an encoder.

Encoder
— T
( A
‘M-._.-"llll
Trigger -
qq I ;
¥ Step Counter Card (SCM)|

t | Serial Com's Card |7
J
¥ Frame Grabber ——
1

U

I

Camera
4
4

-
~

{ Light Driver |

| Adjustable

Delay

R nci
Serial Qutput Com1 | cPU Bus

Com 2 N

o I Graphics Card '—
Machine | I
Stop ¢ [ Input Output Interface |—

Figure 3 SCM Triggering Configuration (Field Scan)
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Triggering (Line Scan)

A line Scan Camera features a single, high resolution, line array of pixels. It relies entirely on the
linear travel of the mail piece or printed item over the line array in order to build up a high resolu-
tion, large format image at production speeds. An encoder mounted on the production machin-
ery close to the piece is used to synchronise the acquisition of each line of pixels with the speed

of the target as it moves past the camera.

A trigger sensor is used to identify the leading edge of the mail piece or printed item. At this point
the frame grabber begins to acquire the image at a line rate controlled by the encoder. The im-
age acquisition is complete once the trigger sensor identifies the trailing edge or end of the tar-
get piece. At this point the complete image is then transferred to the host PC memory for proc-

essing.

The encoder supplied with the system provides 5000 pulses per revolution.

[ |Frlmc Grabher f——

] PCl
i C
Scrial Output om1 cPy Dus

X

(o] -

Machinc I
4+ Iugant ik, Ivterfacs
Stop (bl i

Figure 4 Line Scan Triggering Configuration
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Image Processing

Each image consists of pixels with a grey scale value between 0 (black) and 255 (white) (8 bit
grey scale imaging). The number of pixels in each image depends on the camera module used
for the acquisition, however it is typically 640 x 480 pixels for field scan, and 2048 pixels x ap-
proximately 3500 pixels for line scan (depending on the length of the mail piece or printed item).

Once the acquired image has been transferred to the host PC memory a series of image proc-
essing functions can be applied in order to firstly locate, and secondly decode or inspect a vari-
ety of printed symbologies or features within pre-defined Areas of Interest (AOI’s).

The Image Processing functions of the system are controlled within the Multicam Manager envi-
ronment.

Examples of some of the tools are as follows:
Optical Character Recognition (OCR)

Proprietary OCR algorithms allow the operator to train the system to recognise patterns or
characters and therefore decode strings of human readable data.

By defining a grey scale threshold that extracts a character from the background of the image
individual bitmap patterns of each character can be stored in a ‘font library’. The operator is re-
sponsible for categorising each pattern so that the system can decode them correctly. For ex-
ample the operator will name a pattern of a ‘3’ as ‘3’. From then on the system will always cor-
rectly identify the pattern of a ‘3’ in any subsequent images as a ‘3. If, for example, the operator
were to incorrectly name a pattern of a ‘3’ as ‘X, the system will then always decode a ‘3’ as an
‘X’. Multiple font libraries can be trained and stored within the host PC .

The system has the ability to read reverse contrast polarity (white on black) and in various orien-
tations. Other functions can compensate for broken characters and poor quality print. Where
possible the font training process has been automated for ease of use.

Barcode and 2D.

A barcode algorithm can locate and decode a wide range of barcodes and 2D formats in most
orientations. The configuration of the software tool can be completely automated requiring little
or no operator set up.

Postal Barcodes

The Postal Barcode tools can read most standard postal barcodes, including Postnet and Planet
code. The system has minimal operator set-up requirements and can read in horizontal or verti-

cal orientations.

Other Inspections
The system includes various other inspection tools that can be used to identify the presence or

absence of specific features such as a logo, valid postal indicia mark and valid address.

Version : Revision 1
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Data Processing

Once features have been extracted from the image of the printed piece and decoded from pat-
terns back into meaningful data it becomes available for a wide range of further processing ap-
plications. This can simply be for data collection purpose, where the decoded data can be con-
verted into various protocol formats and transmitted via network or serial interfaces to other loca-
tions. Alternatively it can be used to compare against or amend the original print or data file for
data integrity applications.

The system also has the ability to monitor the data to verify that it complies with a pre-defined
sequence or criteria. In the event an error is detected the system can control further machine
processes, such as machine stop, or divert. The system has the ability to track the piece through
the machine process by machine cycles and/or time in order to control the machine stop or di-
vert at the appropriate time.

Reporting functionality within the system allows productivity data such as number of completed
pieces, errors, missing pieces, % of job completed etc. to be monitored and reported on the host
machine or remotely over the network interface.

Data Output

The system features a flexible data output capability that allows data from each individual cam-
era to be transmitted over a range of serial, or network interfaces. The protocol format for each
interface can be pre-defined enabling multiple inspections, from multiple cameras to be transmit-
ted to multiple locations.

Reports can be generated in various formats from the data decoded and the inspections per-
formed. These reports can feature time and date stamps for each individual record and can also
contain user and machine information, job 1.D’s, and various other production or job related de-
tails. The reports can be stored on the host PC or transferred to another network location.

Digital 1/0

The system features 3, digital Output Lines as standard. These are identified for use as Divert,
Batch and Machine Stop outputs, and can be configured to operate according to the results of
the individual system read and inspection tools. They can be set to activate on an individual
event occurring or after ‘X’ number of consecutive events.

The output polarity and pulse duration of each line can be configured as required, and is opto
isolated for protection.

Version : Revision 1
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Operator Functions
Once Windows NT has started and the operator has logged in, the LIS IntegraVision program

will start automatically and bring up the ‘Load Job’ screen.

Loading a Job
Job Folder:C\Program Files\LIS MultiCam ReadenJobs 4 jobs

Job Name Modified Date

Batch 13:23:06 08/04/04
Daily Run 17:56:12 08/04/04
Mailshot 17:55:28 08/04/04
Test Job 17:41:58 08/04/04

= '_j‘f’\) Log Off %] New = Load ﬂ Cancel |

Figure 5 Load Job Screen
From this screen the operator has the ability to select an existing previously trained job,
or create a new job.

To select an existing job:
e select the appropriate job name using the mouse and select “Load”..
This will load all the parameters associated with the selected job.

To create a new job:
select New, and enter an appropriate name, then select Save.

Version : Revision 1
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Main Screen (Single Camera Operation)

£~ L15 MultiCam Reader - Test Job
ake Image
| us POSTAGE
FAID

g - L
-‘/ Systems
;%Setgp | $System | @] End |

Information
RUNNING ‘

Job Name: Test Job
Operatar Name:Administrator
Output Neme:<none>

Joh ID:<none>

Active Camera: 1
Fart Count: 2 %
Bad Reads:0 o B

Speed: 0.0 fps (0 ppm]
Log I Integrity Too\sl

Count | Time
2 14:55:01 08/04/04
1 14:58:55 08/04./04

ﬂ&aﬁ | @ Stop | '_jfi Log Off

Figure 6 Main Screen (Single Camera Operation)
Figure 6 shows the main screen of the Multicam reader when configured to operate in the simple

Single Camera Mode. Alternatively it may be configured as Figure 7, for multiple camera opera-

tion.

Version : Revision 1
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Main Screen (Multiple Camera Operation)
IH[=] E3

&= LIS MultiCam Reader - Test Job
-
V Lake Image
< Systems

Z%Setgp ‘ ?System | (3] End

~LCamera
cameral

~Informatior

Job Mame: Test Job
Operator Name:Administrator

Cutput Name:
Job 1D
Active Camera: 1

Total Pieces: 0
Failed Fieces:0 Speed: 0.0 fps (0 ppm]

cameraZ2 camerad camerad

Log | Integrity Tools |

Count | Time

[A010CR | ADI3FPostalBaicode |

Slop | E;fl‘g Log Off

IR Star ‘

Figure 7 Main Screen (Multi Camera Operation)

Figure 7 shows the main screen of the Multicam reader.
Regardless of the operating mode, the Main Screen will display the following information about

the current selected job:

e Title bar
The current job name appears to the right of the LIS Multicam Reader title.

e Camera Select Panels
Each camera (maximum 12) has a select panel displaying the camera title and the result
of the last read; These texts are ‘greyed out’ on those cameras that have not been en-
abled from within the Configuration Setup utility. The camera title can be edited to be

more meaningful in the setup utility described later in this manual.
A single left click on a camera panel changes the colour from grey to blue and selects the

output from that camera to be shown on the display on the right hand side of the screen.
Double left clicking on the panel opens the OCR Setup window for that camera.

Version : Revision 1
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e Image Display Panel
Displays the image from the previous read of the currently selected camera, continuously

updating as new reads occur. Just below the display panel, the read frequency of the se-
lected camera is displayed in both Frames Per Second and Pieces Per Minute.

e Read Log
Pressing the ‘Log’ tab on the lower right hand side of the screen provides a list of the

previous 300 camera reads including the date and time of read, the characters recog-
nised and the actual RS232 output string sent.

Log | |Htegrity Tu:u:-lsl

Count | Time | A011:PostalB arcode | A01Z: ProductD etect | ;I
19 21:24:12 08/04/04 271850100000 Pazz 13083

13 21:24:03 03/04/04 TATI2ZAETTE Pazz 13206

17 21:24:06 083/04/04 a71203756498 Pazz 13148

16 21:24:03 08/04/04 467R09230806 Pazz 12926

15 21:24:00 03/04/04 E09339600013 Passz 12752

14 21:23:58 08/04/04 445128047744 Pazz 13181

13 21:23:56 03/04/04 33BEE5544303 Pazz 13226

12 21:23:54 08,0404 190331306013 Pazz 12973

11 21:23:51 08,0404 JBEREE162891 Pazz 13229

10 21:23:46 03/04/04 Mo read Fail 0

| 21:23:43 08,0404 469238783479 Pazz 13020

a 21:23:40 08/04/04 447083648646 Pazz 13206 LI

Figure 8 Read Log Panel

Version : Revision 1
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Integrity Tools Log
Pressing the ‘Integrity Tools’ tab on the lower right hand side of the screen provides a list

of all the integrity events (i.e. stoppages and warnings) accrued in the current job. There

are 4 columns as follows:

1.

2.
3.

Piece ID Either the read data or, if referenced to an input file, then the file
entry value. Note that if this piece has caused a stoppage, a red cross will appear on
the extreme left of this column; double clicking the red cross brings up a dialogue box

with the ‘Continue’ button which releases the stop signal.
Time Stamp The date and time that the piece was inspected.
The action that was taken, i.e. piece diverted, machine stopped or

Action
warning issued.
A description of the error that occurred.

4. Description

Lag |nteqgrity Tools |

Fiece D | Time Stamp | Action | Drescription

B 355945244702 21:24.18 - 04/03/04 hiore Fiece Mizzing

B 210033473357 21:24.18 - 04/03/04 hiore Fiece Mizzing

B 271059753975 21:23:46 - 04/08/04 Piece Diverted A011:PoztalB arcode Failed
B 541148322014 21:23:33 - 04/08/04 Piece Diverted A011:PostalB arcode Failed

|

Figure 9 Integrity Tools Panel
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Main Screen Control Buttons

System (CONTROL BUTTON)

Selecting the System button will display the following selections:
=]

&= System
Job Manager & Log

(_)/J About

& Language

Eﬁ Close

Figure 10 System Screen

20 of 92
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e Job Manager

Job Folder:C\Program Files\LIS MultiCam ReadenJobs) 4 jobs
Job Name Madified Date
Batch 13:23:06 08/04/04
Daily Run 17:56:12 08/04/04
17:55:28 08/04{/04

X Delete | ;_‘;ﬁﬁename| “Qopy | @Edit "t | Close |

Mailshot
Test Job 17:41:58 08/04/04

Figure 11 Job Manager Window

Delete will remove the selected job.
Rename is used to change the name of the selected job.
Copy is used to make a duplicate of the selected job and then save under a

new name.
Edit opens a text file permitting changes to the job file, advanced users only

Close exits the Job manager window.

e Log
e Clear clears the read log of the currently selected camera.
e Clear All clears the read logs of all the cameras.
Version : Revision 1
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About! displays information about the software version loaded and Lake Image Sys-

[ )
tems Limited contact details.

&= About

— LIS MultiCam Reader

y Yerzsion 2.2.0.1

05:  Windows MT 4.0 with Service Pack &
CPU: 1 % Intel Pentium ~1703 kMHz

Lake Image Systems Limited
7 Station Approach, Wendover
Buckinghamshire, HPZ2 BEMN

England

Phorne:  +44 [0 256 622666

Fan: +44 [0)1296 622686
WO itk A lak eimage. comy!

Figure 12 About Window

e Language
Allows the operator to change the current system language.

e Close

Will close the System screen and return to the Main screen

e Start (CONTROL BUTTON)
The first time this button is pressed after loading a job the operator will be prompted to enter

the Production Job Name and ID at a minimum.

&=Job ID

Job Qutput Name: I

Job ID: |

« 0Ok X Cancel

Figure 13 Job ID Window

Version : Revision 1
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If the chosen job has any defined integrity checks requiring an input data file the operator will

also be prompted to choose the relevant file at this point.

Job Output Name: I

Job ID: |
“Integrity Tools
Tool | ACl [Input File |
AOl1Postal... [Fils Audit  [None |

™ All tools use the same file
InputFile Directory:  C:\Program FileghLIS MuliCam BeadertnputFiles
|

Input File: |None

X Cancel

Figure 14 Job ID with Integrity Window

e Stop (CONTROL BUTTON)
Selecting Stop will pause the processing of the current Job. At this point the operator will be

asked to confirm the reason for the job pause from a pre-defined list.
Please select a reason for stopping:
Shift Change < Ok
Change System Setup —
X Cancel

Machine Maintenance

Lunch Break
Waiting for Stock

Figure 15 Stop Reason Window

23 of 92

Version : Revision 1
Software Rev 2.2.0.0



|\

stegraVision B2

e End (CONTROL BUTTON)
End will terminate the current job and return the system to the Load Job Screen (See figure 5)

e Log Off (CONTROL BUTTON)
This button is only available if User Log On is enabled, and more than 1 user is defined on the

system. This returns the operator to the Log In screen.

e Setup (CONTROL BUTTON)
&= Tool Setup - Camera 1 |
“Awvailable areas of interest o
. Modify
Area Tool
AOI1:PostalBarcode PostalBarco... ..j? Add
ProduciDetect

AOI12:ProductDetect

i
i % Copy

[ Rename

= Integri
| Shiow Bounding Boxes All Boxes 27 Integrity
r Show AOI labels All Labels ﬁ Close

Figure 16 Tool Setup Window.

This screen lists all the Areas of Interest and relevant tools trained and running for the current
selected job. If the job is being trained from new, this list will be empty, allowing the operator to

begin adding areas and tools as required.

At this point the operator can Modify, Delete, Copy and Rename any of the AOI’s listed by high-
lighting them and selecting the relevant control button.

New or additional tools and AOI's can be added using the Add control button if required. This will

present the operator with a list of the available tool types.

Version : Revision 1
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Read Tools Setup.
When a tool is selected from the setup window the parameters can be changed by selecting the
modify button. The following sections explain the setup procedure for each tool separately.

Barcode Reading Set-up

Barcode Setup - Cameral

[~ Live Image

v Bead Barcode

99988 0 342¢
JOHN Q.
123 SOME

SUMMERVIJ

4 r
Trigger Distance in mm
Advanced...
{ [ i .
i) I 2 Cancel
Barcode Read:
Ok

IDa’ra Matr T eu@ A @ Ao@

Figure 17 Barcode Camera Setup Screen

Select “live image” and centre the image to be read in the image window by jogging the

machine or manually locating by hand.

Deselect “Live Image” when the image read is stable.
Create an Area of Interest (AOI) by left clicking the mouse over the image area and

[ ]
‘drawing’ a ‘box’ around the target code. The AOI is used to identify the area within the

image where the target code is likely to appear from image to image.
When setting the AOI area, variation in the position of the target image must also be

taken into account. This can be influenced by machine settings/timings and size of

document inside the envelope etc.

Version : Revision 1
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Create or resizing a AOI
Hold the left mouse button down while drawing a box around the image. Release the left mouse

key. The AOI can be resized by placing the cursor on top of AOI box. The cursor will change to a
direction arrow cursor. Hold the left mouse key down to resize the AOI.

e Live Image
Switches the system into a live ‘video’ condition. This feature is used in setting up the ini-
tial image capture or retraining the image capture.

e Read Barcode
This enables the software to read the image capture and display data in the “Barcode
Read” text box, and is used for verification of the read accuracy.

e Advance
This feature allows the user to select the type of barcode(s) to read. Select “Advanced”

to setup the type of barcode in detail.

Barcode Advanced Settings
The system can automatically detect the type and direction of barcodes, however if high proc-

essing speeds are required it is advisable to select the correct type of Barcode and its direction.

The “Barcode Advanced Setup” window displays a list of all the different codes formats that

can be decoded.

Version : Revision 1
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Barcode Advanced Setup |
[ E&ME ~Direction
I~ EAN13 & Any *
I~ UPCA N
™ UPCE £ Wertical only %I
[T 2/5 Dizcrete s

£ Harizonkal only
[ 245 Intefleaved I

v Data Matix " Both horizantaly =

[ PDF417 and wertically E MM
[~ Codabar

I Code 39 TimeLimit: [1000
[T CodeS3

[T Code128 Details »> |

Cloze [Eatze] ][]

Figure 18 Barcode Advanced Setup Screen

e Select the bar-code type (i.e. Data Matrix).
e Select the direction the code appears or select “Any” if this is unknown.
Select “Details”. This allows you customize the decoding of the selected barcode job.

Version : Revision 1
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Barcode Tool Properties
This feature allows the user to select very specific properties for the barcode or range of barcode

properties. Below is an example of Data Matrix properties.
<]

Barcode Tool Properties

EaN12 | E&N8 | UPCa | UPCE | 25 Discrete
Border | Common I Code 128 i Code 93 | Code 39 I Codabar

245 Interleaved Drata M atrie | POF #17
-~ lype
I Enable
¥ ECCoo0 WV ECCOs0 ¥ ECC 080
¥ ECC 100 ¥ ECC 140 I ECC 200
—Forrmats
¥ Baze 11 ¥ Base 27 ¥ Base 37
[ Ease 41 ¥ ASCl v Binary
Iin. size IS =i

Max, size |'| 44 ﬂ

v Bectangular
™ Mirored
[ Irwerted

(i]4 I Cancel | Apply

Figure 19 Barcode Tool Properties Screen

o Select “Apply” to accept any changes

e Select “OK”
Select “Read Barcode” to verify the barcode can be decoded. If not, go back to “Ad-

vance” to make sure the correct tool and parameters have been selected.

From the “Barcode Setup” screen, select “OK”. The “Main Screen” is displayed. The
job is now running.

Across the bottom of the “Main Screen”, is a slide bar for setting the trigger delay for the
camera. Start the mail processing equipment and move the slide bar until the code ap-
pears in the middle of the screen.

The vision system is now ready for mail processing equipment to run the job.

If changes need to be made to the AOI during a job run, STOP the mail processing

equipment.

Select “Setup” in the upper left corner of the tool bar.
Select “Setup” or (Ctrl + U). This takes you to the “Barcode Setup” menu where the AOI can be

repositioned.

Version : Revision 1
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Optical Character Recognition (OCR) Set-up
On the main screen, double click on the camera panel of the camera to be set up or select
through Main Screen Setup control button.

;I —Selected Font———

Test Font

OCR Setup - Cameral
Change Font |

—Read Direction——

~ 123

—
Pa
rhf.n.'l

L
—

g2l

99988 0 3429 L E
123 SOME ST PAGE 1
SUMMERVILLE TX 75

L S C—— - _
3 Advanced |

Teach

Trigger Distance in mm
[~
il
LCancel

—Uszer Controls—————

[~ Live Image

ddi

Kl
Threzhold
{ Kl 5| 2l Auto Theshold | =
0 140 255 i 0
OCR Read: (10 blobs found)
9998808429

Figure 20 OCR Camera Setup Screen

Font Training
Note, the font training procedure can be simplified by first printing the string 0123456789 on

stock paper in the correct font and size as the live job.
Place the document under the camera in the normal running

orientation, select ‘Live Image’ and centre the character string in the image window.

1. Image Capture:
Select the correct ‘Read Direction’ and deselect ‘Live Image’ when the image is stable.

Version : Revision 1
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2. Area Of Interest: Create a ‘Area Of Interest ‘ (AOI) neatly around the character
string by left clicking the mouse with the cursor at a point just above and to the left of the
string, dragging and releasing the mouse when the cursor is just below and to the right of
the string. The Area of Interest serves to exclude any characters or objects not required
to be processed.

Note that when defining the AQI for live running, variation in the position of the target im-
age must be taken into account. Part of a neighbouring character or graphic may en-
croach into the AOI and will be ignored providing it is not the full character and that the
tick box ‘AOI Edge Filter’ on the ‘Advanced Setup’ screen has been selected.

3. Threshold: A typical image will consist of a black font on a light grey background. The
OCR software needs to apply a threshold to the varying grey scales in the image in order
to differentiate what is dark enough to be part of a character (or blob) and the lighter ar-
eas which will be considered background.. The threshold operates between values of 0
and 255, 0 being white and 255 being black. An ‘Auto Threshold’ button is provided
which sets the threshold to an optimum value. Checking the ‘Display Binary’ tick box,
applies the currently set threshold such that the pure black on white image is displayed.

o Select “Auto Threshold” to derive the optimum value.

With the AOI correctly placed around the characters and the threshold set
RED boxes will be drawn around each character and not anywhere else in the
window. If the correct threshold has been found there will be the same num-
ber of Red boxes as blobs (characters) counted in the OCR read area at the
bottom of the screen.

Check the image to ensure there are no other features in the image being
highlighted by a red outline. If there are then adjust the threshold or the AOI

to remove them.
¢ Click on the “Change Font” button followed by “New Font”.

4. Font Creation and Training

Font Selector E |

Avallable Fonts

Test Font

Currently selected font
new %

e Font Ok Cancel |

Figure 21 Font Selection Screen

Version : Revision 1
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Select New Font

[}

¢ Enter a font name, which corresponds with the job or font.

¢ Click “OK”

e This returns the user to the “OCR Setup” screen.

¢ Click on the “Teach” button to open the “LIS Font Trainer” screen

il LIS Font Trainer |
il Blobz found in area: | 10 .
Image threzhaold: 140
Trained characters:
n2342813

Editar... |

gl

— Font Databaze
[ra96E03429 Cancel |
il I == |

QQQBB U 3429 - Size Filters

” S A MJ Height: I—% IL:;"':I
123 SOME ST ™1~

SUMMERVILLE, —oi

Clear D atabaze | [Learr

Figure 22 Font Training Screen

Version : Revision 1
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Green Boxes should now surround the required characters. If boxes do not appear, click

“‘Restore Defaults” in the size filters area.
Note that in the top right hand area, the screen is reporting the number of ‘blobs’ found in

the ‘Region of Interest’, the current setting of the ‘Image Threshold’ and a list of the
trained character classes in the currently active font (if any).

With the example of the required characters in the Region of Interest, and the threshold
set at Auto, in the “Font Database” area type in the numbers in the order in which they

appear in the image window above.

At this point the user can choose between using the “Learn” or “Auto Learn” buttons. It
is standard practice to ‘teach the font’ at the auto threshold level, and then at levels
slightly above and slightly below auto threshold, i.e. three examples of each character. If
the user needs to specify the threshold levels at which the font must be taught, then
pressing the “Learn” button followed by “Fit to Database” will enter just one example of
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the font into the database. It is then necessary to return to the “OCR Setup” screen to
set the next required threshold level before repeating the teach process.
Note that a list of the ‘Learnt classes’ (characters) is now displayed on the right hand side

of the Font Trainer screen.

Alternatively, having typed in the character string as above, pressing the “Auto Learn”
button will automatically teach three examples of each character at i) The currently set
threshold ii) Ten points above current threshold and iii) ten points below current
threshold. After pressing “Auto Learn” press “Fit to Database“. This will set an average
character size for the font data. If a graphic or other characters appear in the AOI that are
outside this size criteria they are ignored, minimising false read issues.

Click on OK to return to the OCR Setup screen.

e At this stage, the AOI is marked closely around the string. The AOI should now be in-
creased to cope with a certain amount of document movement. To do this drag any side
or corner of the AOI, or simply draw a new AOI by using the left mouse button to hold

and dragging.

5. Variable Trigger Distance: On systems where the image needs to be captured after a time

or machine movement delay from the instant that ‘Triggering’ occurs, an adjustable bar at
bottom of the ‘OCR Setup’ screen allows control of the delay value.
When the job is first run, if the image is not appearing in the centre of the window then the
trigger delay must be changed. The adjustment bar runs from 0 to 300, this is a measure-
ment in mm or mS. If it is not clear which way to adjust the slide bar start at the low end and
slowly increase the value until the target character string appears in the image. If an image is
not found then the scaling may need to be adjusted, see section ‘SCM Settings’'.

On a fixed trigger system, the trigger distance bar at the bottom of the screen should be ig-
nored. When the job is first run, if the image is not appearing in the centre of the window
then the camera may need to be moved and/or the trigger sensor repositioned.

Version : Revision 1
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Advanced Setup features

From the OCR Setup screen, press the ‘Advanced’ button to access the following advanced

setup features.

Advanced Setup |
— Format Read — Options
¥ Enable Bllowed: yn
— [ ROl Edge Filter
|~
[ wihite on Black
— 3ap Filling T

M Ao B
" Enhanced 2

| E; | Ri —FRead Type———
Y
St * " Momal
Harizontal Yertical
' Enhanced 1

o o 10 o ] 10

— Quality Threzhald

Cancel |
il —

Figure 23 Advanced Setup Screen

Version : Revision 1
Software Rev 2.2.0.0

Format Read: Ticking the box ‘Format Read’ allows the user to then specify certain
character positions within the overall string which are significant and only those charac-
ters will be processed. For example, in a string of 10 characters, perhaps only characters

9 and 10 are significant for the purposes of document integrity.

If required, tick the Format Read ‘Enable’ box, position the cursor in the text box below
and type ‘n’ and ‘y’ characters to this line to indicate which are the significant characters.
For example if characters 9 and 10 were the only significant characters, then the overall

string would read — ‘nnnnnnnnyy’.
If a variable number of characters precede the significant characters, then the tilda (~)

symbol can be used to indicate ‘everything up to’. E.g. ‘~yy ' would mean that every-

thing except the last two characters can be ignored.
The asterisk symbol "’ specifies that all the characters within the AOI are significant.

Note that when bounding boxes are being displayed, the ‘ignored’ characters are
bounded in a yellow box.
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¢ AOIl Edge Filter: When this box is checked, part of a neighbouring character or graphic
that may encroach into the AOI, or touch the AOI boundary will be ignored.

e White on Black: Check this box when the text to be read is white on a black back-
ground.

e Gap Filling: Normally, any break in a character will cause it to be identified as two
characters. However, if the printed text to be read may be subject to missing lines or
‘gaps’ (as sometimes is the case with dot matrix printers) then in this panel the user may
specify the maximum number of pixels that the software may fill in’ to restore the shape
of the character. Please note that if the Gap Filler value is set too high it may join all the
individual characters together.

e Quality Threshold: When the system is running it will process each object it finds in
turn, by comparing it to every example of the characters it has been taught, keeping track
as it goes of which taught character is physically most similar to the object found. At the
end of this process, the object will be identified as the character with the highest physical
similarity providing the similarity is at least as high as the Image Quality Threshold. This
has a default value of 70% which is adequate for most applications.

e Read Type: This feature should be set to ‘Normal’ unless the system is having diffi-
culty distinguishing between very similar characters. If this is the case, selecting ‘En-
hanced 1’ will, at the end of the normal search process, invoke an additional processing
of the top ten scoring characters where their position is moved by 1-pixel in 8 different di-
rections and the score re-evaluated. Selecting ‘Enhanced 2’ invokes a 2-pixel move and
re-evaluation in addition to the 1 pixel operation. While this can enhance reading capabil-
ity for some fonts it requires more processing time from image to image.

Version : Revision 1
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Font Editing
Sometimes it is desirable to be able to view the trained characters and, if necessary, delete ei-

ther the entire character class or some examples of a class. An example of this requirement

would be if it were suspected that a character had been incorrectly trained.
Pressing the ‘Editor’ button on the ‘Font Trainer’ screen opens the ‘Font Editor’ screen.

Font Editor E
Characters : Trained Examples :
=- E_haracters
i 8 8 8 8 8
g Ewxample 1 Example 2 Example 3 Example 4 Example &
- 8
Example &
Delete Character Delete Eramplels] Broperties

Figure 24 Font Editor Screen
Highlighting a character class in the left hand box will cause all the trained examples of
that character to be displayed in the right hand box. Pressing ‘Delete Character’ will

cause the entire character class to be deleted.
Highlighting an individual example in the right hand box, allows it to be deleted by press-

ing the ‘Delete Example’ button

Version : Revision 1
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Highlighting an individual example in the right hand box and pressing ‘Properties’ brings up the
‘Properties’ window, which displays the actual bit (pixel) map of the character, and in the right
=]

hand panel displays the width and height of the character in pixels.

Properties
— Properties
Character : 8
Ewample: 4 aof B
Wwidth 17
Height : 25

Figure 25 Example Properties Screen
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Address Masking Set-up
On the main screen, double click on the camera panel of the camera to be set up or select
through Main Screen Setup control button.

Address Finder Setup E
— Display

A
[ Binary [ Live

 Tools
[¥] &ddress Masking Setup... |

[OZIF/Pastal Code
[ Fostal Barcode
[ Sequence Mumber
[ Eatch Code

ASLES S
F Fy .

IIIIH”|FI4

[E32.479) W=[255]
LCancel |

Fesult
Advanced

IGood Address

Figure 26 Address Masking Camera Setup Screen

The default address masking set-up screen is shown above. The captured image with the area
of interest is displayed. The address masking is split into five independent tools:

e Address Masking: This tool is used to check the address is constructed correctly, i.e. it
contains the correct number of lines, and each line contains sufficient characters.
Zip/Postal Code: This tool is used to read the ZIP or Postal code from the address using

Optical Character Recognition (OCR).
Postal Barcode: The barcode above or below the address can be read using this tool.

o Sequence Number & Batch Code: These optional tools can be used to read a se-
quence or batch code from within the address structure using OCR.

Each tool is enabled/disabled by clicking the checkbox next to the tool name. Additional set-up
parameters are displayed (such as font name, and location) below the tool list, when the tool is
enabled and highlighted. Clicking the Setup button to the right of the tool list displays further op-
tions associated with the currently highlighted tool. These dialogs are detailed in later sections.

Additional set-up parameters, such as the Threshold and Size Filters, can be shown or hidden
using the ‘More’ button. These settings are used by all of the above tools.
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Figure 27 Address Masking Camera Setup Screen

Threshold: A typical image will consist of a black address on a light grey background.

The software needs to apply a threshold to the varying grey scales in the image in order
to differentiate what is dark enough to be part of a character (or blob) and the lighter ar-
eas that will be considered background. The threshold operates between values of 0 and
255, 0 being black and 255 being white. An ‘Auto’ button is provided which sets the

threshold to an optimum value.
Size filters: These determine the minimum and maximum sizes of characters and bar-

code lines to be detected by the address finder.
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Figure 28 Address Masking Advanced Setup Screen

Clicking on the Advanced button on the main Address Masking screen displays the above dia-
log. The settings are used to control all of the tools.

Versio

Software Rev 2.2.0.0

Address Direction: The direction should be set according to the orientation of the ad-
dress within the image.

ROI Edge Filter: When this box is checked, part of a neighbouring character or graphic
that may encroach into the ROI, or touch the ROI boundary will be ignored.

White on Black: Check this box when the text to be read is white on a black back-
ground.

Trim Left Edge: When this option is checked, the address finder will attempt to
straighten up the left hand edge of the address. This is useful for filtering out characters
or features such as the left edge of the address window. Do not check this option if the

address does not have a straight left edge.

Gap Filling: Normally, any break in a character will cause it to be identified as two
characters. However, if the printed text to be read may be subject to missing lines or
‘gaps’ (as sometimes is the case with dot matrix printers) then in this panel the user may
specify the maximum number of pixels that the software may fill in’ to restore the shape
of the character. Please note that if the Gap Filler value is set too high it may join all the

individual characters together.
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Address Masking Tool
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Figure 29 Address Masking Tool Setup Screen

The Address Masking Tool set-up screen is used to configure how to determine whether the ad-
dress is valid. Any combination of the following checks can be enabled, and if any one of them
passes, the address is assumed valid. If none are selected the address is always bad.

o Postal Barcode: This checks for any line within the address to contain a minimum num-
ber of ‘blobs’ or bars. If this is enabled and the line is found, and the barcode is success-
fully decoded, then address is passed. Pressing the ‘Setup...’ button displays a dialog to
select the type of barcodes to be read, this is detailed in the barcode reading section be-
low. For optimal performance only select those barcode that will be in the address.

Address Lines: This checks that the address contains the correct number of lines. The
number of lines should be between the Minimum and Maximum values. For a line to be
counted, it must have more than the ‘Minimum chars per line’. It should be noted that no

OCR is performed on the characters to determine this.

Check for Valid Zip/Postal Code: If the Zip/Postal Code tool is enabled on the main
set-up screen, then this check box is available. If the check options is enabled, the ad-

dress is assumes valid if the OCR tool correctly reads all characters.
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ZIP/Postal Code, Sequence Number and Batch Code Tools
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Figure 30 ZIP/Postal Code Tool Screen

Selecting and enabling any of the ZIP/Postal Code, Sequence Number or Batch Code tools dis-
plays the additional OCR related options. Each tool has its own unique settings, and these must
be set-up independently. Clicking on the ‘Setup...” button displays the OCR set-up dialog if a
font is already selected, or prompts the user to select or create a new font. Font training is de-

tailed in a later section.

lect...’” button.

significant for the purposes of document integrity.
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n Line(s) from Top/Bottom: This determines which line within the address is to be read.
Selecting ‘0 line(s) from Top’ will mean that the top line of the address is read. It should
be noted that lines that contain a barcode are not counted. This means setting ‘O lines
from Bottom’ will read the last line if not postal barcode is present or the line above the

postal barcode if it is present.

Font: The name of the font is displayed, and another font can be loaded using the ‘Se-

Format Read: Entering a format allows the user to then specify certain character posi-
tions within the overall string which are significant and only those characters will be proc-
essed. For example, in a string of 10 characters, perhaps only characters 9 and 10 are
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If required, tick the Format Read ‘Enable’ box, position the cursor in the text box below
and type ‘n’ and ‘y’ characters to this line to indicate which are the significant characters.

For example if characters 9 and 10 were the only significant characters, then the overall
string would read — ‘nnnnnnnnyy’.

If a variable number of characters precede the significant characters, then the tilda (~)
symbol can be used to indicate ‘everything up to’. E.g. ‘~yy ' would mean that every-
thing except the last two characters can be ignored.

The asterisk symbol ™’ specifies that all the characters within the AOI are significant.

Quality Threshold: When the system is running it will process each object it finds in
turn, by comparing it to every example of the characters it has been taught, keeping track
as it goes of which taught character is physically most similar to the object found. At the
end of this process, the object will be identified as the character with the highest physical
similarity providing the similarity is at least as high as the Image Quality Threshold. This

has a default value of 70% which is adequate for most applications.

e assumes valid if the OCR tool correctly reads all characters.

ZIP/Postal Code, Sequence Number and Batch Code Tools

Address Finder Setup E

— Display
A . _
™ Binary [ Live
— Toolz
[¥] Address Masking Setup... |
O ZIP/Pastal Code
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HO—STA MARG CA 26881402 [ Eatch Code
(T L - e 1 i1 4
nmmmooimmomomiomilomnom oun o
il o, IU Line(z] from ' Top
' Eottom
[632,479) W=[255)
— Fesult
Advanced LCancel |
IGood Address, Bod=926881402280
More <<« | Ok
r— Threshold Size Filters
mir max
ﬂ J ﬂ Auto | Height: I 4 I 25
0 161 255 width; I 2 I 80
Figure 31 Postal Barcode Tool Screen
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Selecting and enabling the Postal Barcode tool displays the additional barcode related options.

n Line(s) from Top/Bottom: This determines which line within the address is to be read.
Selecting ‘0 line(s) from Top’ will mean that the top line of the address is read.

Clicking the ‘Select...” button displays the dialog below. This enables the different barcode types
to be enabled/disabled as required. For optimal performance only select the type(s) of barcode

contained in the address being inspected.

Postal Barcode E |

—Barcode Tupes
¥ Bostret [ Planet
[ Royal Mail [ Japan
[T Australian [ Singapaore
— Check Digit
LCancel |
[T Bemove -

Figure 32 Postal Barcode Setup Screen

Check Digit - Remove: If the barcode contains a check digit, then enabling this option
results in the barcode data having this digit or digits removed.

Address Masking Setup

1.

Image Capture: Select the correct ‘Read Direction’ in the Advanced dialog. Place
the document under the camera in the normal running orientation, select ‘Live Image’
and centre the character string in the image window. Deselect ‘Live Image’ when the im-

age is stable.

Area Of Interest: Create an ‘Area Of Interest’ (AOI) around the address by left click-
ing the mouse with the cursor at a point just above and to the left of the address window,
dragging and releasing the mouse when the cursor is just below and to the right of the
window. The Area of Interest serves to exclude any characters or objects not required to
be processed.

Note that when defining the AOI for live running, variation in the position of the target im-
age must be taken into account. Part of a neighbouring character or graphic may en-
croach into the AOI and will be ignored providing it is not the full character and that the
tick box ‘AOI Edge Filter’ on the ‘Advanced Setup’ screen has been selected.

Threshold: A typical image will consist of a black font on a light grey background. The
software needs to apply a threshold to the varying grey scales in the image in order to
differentiate what is dark enough to be part of a character (or blob) and the lighter areas
which will be considered background. The threshold operates between values of 0 and
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255, 0 being white and 255 being black. An ‘Auto’ button is provided which sets the
threshold to an optimum value. Checking the ‘Display Binary’ tick box, applies the cur-
rently set threshold such that the pure black on white image is displayed.

Select “Auto” to derive the optimum value.
With the AOI correctly placed around the characters and the threshold set

RED boxes will be drawn around each character and not anywhere else in the
window. If the correct threshold has been found there will be the same num-
ber of Red boxes as blobs (characters) counted in the OCR read area at the
bottom of the screen.

Check the image to ensure there are no other features in the image being
highlighted by a red outline. If there are then adjust the threshold or the AOI

to remove them.
Click on the “Change Font” button followed by “New Font”.

4. Font Creation and Training

Select Font

Available fonks:

AYEN

C4 Scan

Copy of SPAMA
ir
logo
new
newz
newa
newd
no
OCR B
ocrl
SPANA
tercer

||

Currently selected font:

Hew Font | |4 I LCancel |

Figure 33 Font Selection Screen

Select New Font

Click “OK”

Version : Revision 1
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Enter a font name, which corresponds with the job or font.

This returns the user to the “OCR Setup” screen.
Click on the “Teach” button to open the “LIS Font Trainer” screen
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Figure 34 Font Training Screen

Green Boxes should now surround the required characters. If boxes do not appear, click
“‘Restore Defaults” in the size filters area.

Note that in the top right hand area, the screen is reporting the number of ‘blobs’ found in
the ‘Region of Interest’, the current setting of the ‘Image Threshold’ and a list of the
trained character classes in the currently active font (if any).

With the example of the required characters in the Region of Interest, and the threshold
set at Auto, in the “Font Database” area type in the numbers in the order in which they

appear in the image window above.

At this point the user can choose between using the “Learn” or “Auto Learn” buttons. It
is standard practice to ‘teach the font’ at the auto threshold level, and then at levels
slightly above and slightly below auto threshold, i.e. three examples of each character. If
the user needs to specify the threshold levels at which the font must be taught, then
pressing the “Learn” button followed by “Fit to Database” will enter just one example of
the font into the database. It is then necessary to return to the “OCR Setup” screen to
set the next required threshold level before repeating the teach process.

Note that a list of the ‘Learnt classes’ (characters) is now displayed on the right hand side

of the Font Trainer screen.

Alternatively, having typed in the character string as above, pressing the “Auto Learn”
button will automatically teach three examples of each character at i) The currently set
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threshold ii) Ten points above current threshold and iii) ten points below current
threshold. After pressing “Auto Learn” press “Fit to Database“. This will set an average

character size for the font data. If a graphic or other characters appear in the AOI that are
outside this size criteria they are ignored, minimising false read issues.

Click on OK to return to the OCR Setup screen.

At this stage, the AOI is marked closely around the string. The AOI should now be in-
creased to cope with a certain amount of document movement. To do this drag any side
or corner of the AOI, or simply draw a new AOI by using the left mouse button to hold

and dragging.

Font Editing

Sometimes it is desirable to be able to view the trained characters and, if necessary, delete ei-
ther the entire character class or some examples of a class. An example of this requirement

would be if it were suspected that a character had been incorrectly trained.
Pressing the ‘Editor’ button on the ‘Font Trainer’ screen opens the ‘Font Editor’ screen.

Font Editor
Characters : Trained Examples :
=1 Characters
8 8 8 8 8
§ Exarmple 1 Example 2 Erample 3 Exanple 4 Example 5
R 8
Example B

Delete Character

WElete Eramplels]

Figure 35 Font Editor Screen

Highlighting a character class in the left hand box will cause all the trained examples of
that character to be displayed in the right hand box. Pressing ‘Delete Character’ will

cause the entire character class to be deleted.
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Highlighting an individual example in the right hand box, allows it to be deleted by press-

ing the ‘Delete Example’ button

=]|

Highlighting an individual example in the right hand box and pressing ‘Properties’ brings up the
‘Properties’ window, which displays the actual bit (pixel) map of the character, and in the right

hand panel displays the width and height of the character in pixels.

Properties
— Properties
Character : &
Ewample: 4 of B
Width : 17
Height : 25

Figure 36 Example Properties Screen
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Postal Barcode Tool Set-up

On the main screen, double click on the camera panel of the camera to be set up or select
through Main Screen Setup control button.

H Posztal Barcode Setup
— Dizplay
[ Binary = Live
—Barcode Types
v Postret [ Planet
[ Foyal Mail [ Japan
[ Austalian [ Singapore
—Read Direction
e {* Harizartal Ay
[FIT T A T P | P L
™ Verlical
Autozet
[2993.2047] W=[128]
[ata Advanced LCance
|925888?4DDBD
Ok,

Figure 37 Postal Barcode Camera Setup Screen

The default Postal Barcode set-up screen is shown above. The captured image with the area of
interest is displayed. To the right of the image are the check boxes to determine which barcode

types are to be read, and in which orientation.

o Barcode Types: The types of barcode available to be read are listed. Only enable those
types that are to be read within the current job. Enabling extras will impact on perform-

ance.

Read Direction: This determines which direction the barcode is to be read. Horizontal
and Vertical should be used whenever possible, as reading any angle will greatly impact

performance.
Binary: Checking this option will display a black and white version of the image based on
the current threshold.

Live: The option enable new images to be captures from the camera.

Additional set-up parameters, such as the Threshold and Size Filters, can be shown or hidden

using the ‘More’ button.
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Figure 38 Postal Barcode Camera Setup Screen (More)

e Threshold: A typical image will consist of a black address on a light grey background
The software needs to apply a threshold to the varying grey scales in the image in order
to differentiate what is dark enough to be part of a barcode (or blob) and the lighter areas
that will be considered background. The threshold operates between values of 0 and
255, 0 being black and 255 being white. An ‘Auto’ button is provided which sets the

threshold to an optimum value.

o Size filters: These determine the minimum and maximum sizes of characters and bar-
code lines to be detected by the address finder. The Learn button will set the filters to
any features contained with the current AOI. This is useful for manually learning the sizes
of the bars. to perform this, firstly draw a small AOI just containing the barcode, or some

of the barcode, then select Learn. Now return the AOlI to its original size
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Advanced Setup

Advanced Setup

— Gap Filling

— Ophiahs

¥ ROI Edge Filter

| § E 8% I white on Black

[ Remove check-digit

Haorizantal Wertical

Figure 39 Postal Barcode Advanced Setup Screen

Clicking on the Advanced button on the main Postal Barcode screen displays the above dialog.
The settings are used to control all of the tools.

ROI Edge Filter: When this box is checked, part of a neighbouring character or graphic
that may encroach into the ROI, or touch the ROI boundary will be ignored.

White on Black: Check this box when the text to be read is white on a black back-
ground.

Remove Check Digit: If the barcode contains a check digit, then enabling this option re-
sults in the barcode data having this digit or digits removed.

Gap Filling: Normally, any break in a bar will cause it to be identified as two bars. How-
ever, if the printed text to be read may be subject to missing lines or ‘gaps’ (as some-
times is the case with dot matrix printers) then in this panel the user may specify the
maximum number of pixels that the software may fill in’ to restore the shape of the char-
acter. Please note that if the Gap Filler value is set too high it may join all the individual

bars together.

Postal Barcode Setup Procedure

1.

Image Capture: Select the correct ‘Read Direction’ in the dialog. Place the document
under the camera in the normal running orientation, select ‘Live Image’ and centre the
barcode in the image window. Deselect ‘Live Image’ when the image is stable.

Area Of Interest: Create an ‘Area Of Interest’ (AOI) around the address by left clicking

the mouse with the cursor at a point just above and to the left of the address window,

dragging and releasing the mouse when the cursor is just below and to the right of the
window. The Area of Interest serves to exclude any objects not required to be processed.
Note that when defining the AOI for live running, variation in the position of the target im-
age must be taken into account. Part of a neighbouring character or graphic may en-
croach into the AOI and will be ignored providing it is not the full bar and that the tick box
‘AOI Edge Filter on the ‘Advanced Setup’ screen has been selected.
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3. Autoset: With the read direction and AOI correctly set, press the Autoset button. This
will initially perform an Auto Threshold. Using various initial size filters the system will at-
tempt to read a barcode of any of the available types. If a barcode is successfully de-
coded the barcode type and size filters will be optimally set for the barcode found. If the
barcode is not read using this method, try drawing an AOI around the barcode, excluding
as many extraneous features as possible. The hit Autoset once again, and after a suc-

cessful read return the AOI to its original size.
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Product Detect Tool Set-up

On the main screen, double click on the camera panel of the camera to be set up or select
through Main Screen Setup control button.

Product Detect Setup E |

— Dizplay
l=‘ - ﬁlnar_l.s [ Live Image
ST S A TR TR i
T (£ frw P *5! 1 ~ Results
B! Oz 41560
ns & Result PASS
: — Clazszify
Pazz[1) | Fail [0] |
Clear |
Cancel | ak.
[639,463] W=[32] Mare >»» |

Figure 40 Product Detect Camera Setup Screen

The default Product Detect set-up screen is shown above. The captured image with the area of
interest is displayed. Displayed to the right of the image are the display controls, results and
classifier buttons. Additional set-up parameters, such as the Threshold and Size Filters, can be

shown or hidden using the ‘More’ button.

The Product Detect works by performing a dual-threshold on the image. The image contains
pixels with values in the range 0 (black) to 255 (white). The dual-threshold allows a range of lev-
els to be accepted; when the binary checkbox is enable, the accepted pixels are shown black on

a white background.

Accepted pixels that fall within the threshold range, and are within the Area of Interest (AOI), are
counted to give a resulting area. A product is then passed or failed if its area falls within set lim-

its.
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Figure 41 Product Detect Camera Setup Screen (More)

ing white.

e Subsample: On large images is may become too time consuming to count every pixel
with the AOI. Setting this value greater than 1, will cause the system to count every n’th
pixel. This has the effect of speeding up the count, but will also reduce the accuracy;

thought the area returned will be of a similar size.
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Binary: Checking this option will display a black and white version of the image based on
the current thresholds.

Live: The option enable new images to be captures from the camera.

Image Thresholds: A typical image will consist of a black address, text or logo on a light
grey background. The software needs to apply a threshold to the varying grey scales in
the image in order to differentiate what is ‘product’ to that will be considered as back-
ground. The threshold operates between values of 0 and 255, 0 being black and 255 be-

Area limits: These values determine the minimum and maximum areas to be a pass
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Product Detect Classifier Setup Procedure

1.

Image Capture: Place a ‘good’ document under the camera in the normal running orien-
tation, select ‘Live Image’ and centre it in the image window. Deselect ‘Live Image’ when

the image is stable.

Area Of Interest: Create an ‘Area Of Interest’ (AOI) around the feature to be checked by
left clicking the mouse with the cursor at a point just above and to the left of the address
window, dragging and releasing the mouse when the cursor is just below and to the right
of the window. The Area of Interest serves to exclude any objects not requiring to be

processed.
Note that when defining the AOI for live running, variation in the position of the target im-

age must be taken into account.

Classify: Press the Pass button. This will initially perform an Auto Threshold on the im-
age, and set the area limits accordingly. At this point, manually adjust the threshold as
required. Presenting further good and bad documents to the camera and pressing the
Pass or Fail button each time, the system will build up statistics on the documents that is
has seen, and will attempt to optimise the upper and lower area limits accordingly.

Pressing Clear button will reset the classifier statistics, but will leave the thresholds and

area limits unchanged.
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Introduction to LIS Multicam Integrity Tools

A suite of integrity tools is available to enhance the functionality of the LIS Multicam application.
1. Static Verify Tool — this tool is for use when each item is expected to have the same
information on it; for example, to check that the correct envelope type is being used, the
envelope stock code may be checked if it is displayed on the exterior of the envelope.

Stop and Divert — allows system to halt line or divert item if read/inspection fails.

2.

3. File Audit — allows operator to verify that items match up to expectations extracted from
a database file.

4. Incremental Check — allows system to highlight missing items from run.

5. Batch Control — allows system to collate items into batches/bundles, primarily for mail-
sort applications. The mailsort batch code can either be printed directly on the item or

referenced from a database file.
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The Principals of the LIS Multicam Integrity Tool Suite

Acquired data is processed and
analysed by LIS Multicam System

= |nput Parser
The input parger allows part of the zcanned
data to be proceszed by this tool,

Configure [nput Parzer

Data is presented to Integrity Tool
for Processing — Result of Analy-

sis determines Action/No Action
Decision

— Control Action
Setup the action ko take when thig tool failz or
the scan iz bad.

Configure Contral Action
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How to select LIS Multicam Integrity Tools

All LIS Multicam Integrity Tools are incorporated into a job in the same way.
To add an Integrity Tool to a Job, from the job main screen, click on ‘Setup’, as shown below
(O] x]

&=LIS MultiCam Reader - Test Job2
&
V Lake Image
= Systems

&Setgp G sy | T

camerad

[~ Camera:
camerad

cameral

rInfarmation

Jok Mame: Test Job2
Operator Narme:Administrator
Output Name:<none>
Job ID:<none>
Active Camera: 1
Total Pieces:0
Failed P 1}
Al oL Speed: 0.0 fps [0 ppm]
Lag Integrity Toals I
D escription

Piece ID | Time Stamp | Action

cameraZ2

ﬁgtart | @ Stop | 'Eﬂ?\?} Log Off

Figure 42 Main Screen
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How to configure LIS Multicam Integrity Tools

Configure Input Parser
Nearly all of the Multicam Integrity Tools have common requirements in terms of how the input
data is selected. This is done by using the Configure Input Parser button, which will be displayed

once you have chosen the tool you wish to use.
Click ‘Configure Input Parser’ the following screen will appear:-

]|

String Extraction

& Uze Enlire Read Sting

" Esbract a Sub-ztring

= | it St Esfrastian
Bt St er IE_ % From Skart GF Sting
£ From End G5 Sting

Gieleot Dateh code poetion
|Elue highliahte mdicate selected postiens]

Cancel | 0k I

Figure 43 String Extraction
With the radio buttons you have the choice of using the entire string that appears in the Area of

Interest as shown above, or you can decide to use just some of the characters — known as a

sub-string.
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String Extraction

" Use Entire Read Sting
& Estract a Sub-sting

— Input String E straction

WLES i L rich ‘_5 & From Start OF String
" From End OFf String

Select batch code position:
[Blue highlightz indizate selected pozitionz]

Cancel | ] I

Figure 44 String Extraction Example 1

For example, in the screenshot above, the third, fourth and fifth characters will be used from an
expected string length of five. These will be counted from the Start of the string; so if for any rea-
son the string is not of the expected length, the characters selected will always be the third, forth

and fifth from the start of the string.

String Extraction

]|

(" Usze Entire Bead Shing
+ Extract a Sub-sting

— lnput String Estraction
Input Sting Lenghy [12  Fiom Stat O Sting

Select batch code position:
[Blue highlightz indicate zelected pozitions)

Cancel | O, I

Figure 45 String Extraction Example 2

In the example above, the system will use the last seven characters from the end of an expected
string of twelve. These will be counted from the End of the string; so if for any reason the string
is not of the expected length, the characters selected will always be the last seven characters
from the end of the string. The boxes are highlighted in blue by positioning the mouse pointer
over the boxes of the characters required and clicking the left mouse button and dragging until
the required characters are highlighted in blue. Press OK button once you are happy with your

selection.
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When the ‘Configure Control Action’ button,is selected the following screen will appear:

Control Action

— Tool Fail
YWihen thiz tool Failz, take the following

actiar.

¥ Divert Mailpiece

[~ Stop The Line
Stop After I |

— 7 5can

actian.

v Divert Mailpiece

Stop After I |

When the zcan iz bad, take the following

Cancel |

Figure 46 Configure Control Action

The ?Scan panel allows the user to choose the action when the scan fails — for example if there

is a bad read due to a damaged or illegible item.

In both cases the user has the possibility of Diverting the mailpiece and/or stopping the line ei-
ther immediately or after a number of consecutive failures — both are possible, or you may con-
sider not having any action at all; the failure of the tool will still appear in the log file.
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Integrity Tool 1: Static Verify
Press ‘Setup’ in Main Screen, as described at beginning of this section.

Highlight the relevant ‘Area of Interest’ then press ‘Integrity’ and ‘Add’ — Select ‘Static Verify’

from the pulldown list.

Integrity Setup [(V2.0.0.10] - Camera 1
_TOOIS | T
ify

AOI:PostalBarcode - Bat - : =

; Static Verify
AOI1:PostalBarcode - Sto . d

- : Stop And Divert
AOI1:PostalBarcode - File : :

: File Audit
AOI3:Barcode - Stop e

; Incremental Check
AQI4:PostalBarcode - Stop Batch Conirol
AOIl4:PostalBarcode - File ferems

Output Setup
ﬂ Close ‘
Figure 47 Adding Integrity Tool
The following screen will appear.
Static Verify I
— Input Parser Static String
The input parzer allows part of the scanned E niter Static: String To Werify:
data to be proceszed by this tool,
Configure [nput Parser
— Control Action
Setup the action to take when thiz toal fails or
the scarn iz bad.
Configure Control Action
Cancel ]

Figure 48 Static Verify tool
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Click ‘Configure Input Parser’and configure the data input as described at the beginning of the

Integrity Tools section.

Click ‘Configure Control Action’ and set up the actions to take place when the tool flags an error,
as described at the beginning of the Integrity Tools section.

Now you have configured the Input Parser and Control Actions for the tool, you can enter more
specific requirements that you want the tool to check.

In the empty dialogue box on the right of the Static Verify Screen enter the static string charac-
ters that are required to be seen on the inspected items (with consideration to the settings you

have already entered using Configure Input Parser.

If the item does not display the static string, a control action will be executed, the exact form of
the control action is determined by the ‘Configure Control Action’ button in the Static Verify

Screen.
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Integrity Tool 2: Stop and Divert

Press ‘Setup’ in Main Screen, as described at beginning of this section.
Highlight the relevant ‘Area of Interest’ then press ‘Integrity’ and ‘Add’ — Select ‘Stop And Divert’.

Integrity Setup [¥2.0.0.10) - Camera 1
e T V0

| ~Tools
Static Verify
Stop And Divert |/ Add

AONOCR
AOI2PostalBarcode |
File Audit
Incremental Check [Deleia
Batch Control

Output Setup

ﬁ Close |

Figure 49 Adding Stop and Divert
The following screen will appear:-

Stop & Divert |
— Contral Action
Setup the action to take when the zcan iz
bad.
Configure Control Action |

Cancel | :

Now click on the Configure Control Action button; you will see the following screen:
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Control Action |

Cancel |

YWihen thiz tool Failz, take the following

actiar.

¥ Divert Mailpiece

[~ Stop The Line
Stop After I |

— 7 5can
When the zcan iz bad, take the following

actian.

v Divert Mailpiece

I™ Stop The Ling
Stop After I |

Use of this screen will enable you to tell the system what to do if the tool fails. You have the pos-
sibility of Diverting the mailpiece and/or stopping the line — both are possible, or you may con-
sider not having any action at all; the failure of the tool will still appear in the log file. In the lower
area of this screen you can choose an action or actions to occur if the scan fails — for example if

there is a bad read due to a damaged or illegible item.
If for any reason there is a bad read, a control action will be executed, the exact form of the con-
trol action is determined by the ‘Configure Control Action’ button in the Stop and Divert Screen.
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Integrity Tool 3: File Audit

Press ‘Setup’ in Main Screen, as described at beginning of this section.

Highlight the relevant ‘Area of Interest’ then press ‘Integrity’ and ‘Add’ — Select ‘File Audit
integiy Setup ¥20010) Camerat |
___ iy R

| ~Tools
: AQIOCR
AOI2PostalBarcode |

AOI3ProductDetect

Static Veri

|\

—
=
=
-
4
=

’

Stop And Divert |dd

File Audit

{ete

Incremental Check
Batch Control

Output Setup

ﬂ Close

Figure 50 Adding File Audit tool

The following screen will appear.
File Audit Control

— Input Parzer

The input parzer allows part of the zcanned
data to be proceszed by this tool.

— Databasze File

Configure Input Parger

— Contral &ction

Setup the action ta take when thig toal Fails or
the zcan iz bad.

Configure Control Action

]|

Field Mumber Ta Lockup E-

Max Recaord Skip On Errar |2|_-

- Bad Piece Motification
Generate Remake File (+

M ark D atabase File
Field Number To Mark  [3

Cancel l k. I

Figure 51 File Audit Setup Dialogue
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Click ‘Configure Input Parser’and configure the data input as described at the beginning of the
Integrity Tools section.

Click ‘Configure Control Action’ and set up the actions to take place when the tool flags an error,
as described at the beginning of the Integrity Tools section.

Now you have configured the Input Parser and Control Actions for the tool, you can enter more
specific requirements that you want the tool to check.

In the screen above, the tool has been configured to take the information as defined in the ‘Con-
figure Input Parser’ and compare it with the records in a .CSV file from field number three. In this
example the system is permitted to skip no more than two records which do not agree with the
looked up field number before invoking the action defined by the Configure Control Action.

Bad Piece Notification - The system can be configured to either generate a Remake file, which
contains all failed/missing pieces to permit a reprint run of these items, or write the status of
each mail piece back to the input file in the field defined here.

When you are happy with the configuration, press OK, close the tools screen.
Integrity Tool 4: Incremental Check
Press ‘Setup’ in Main Screen, as described at beginning of this section.

Highlight the relevant ‘Area of Interest’ then press ‘Integrity’ and ‘Add’ — Select ‘Incremental
Check’

Integrity Setup (¥2.0.0.10] - Camera 1

~Tools
%hmdﬁy
AONMOCR Static Verify
AOI2PostalBarcode Stop And Divert Add
AOI3ProductDetect File Audit
| Incremental Check |5.-i-
Batch Control

Output Setup

ﬂ Close |

Figure 52 Adding an Incremental Tool

The following screen will appear
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Incremental Check I
— Input Parser — Step Walue
The input parser allows part of the zcanned o "
data to be processed by thiz tool, L nelemsr
" Decrement
Configure Input Parzer I'I Step Walue
— Control Achion- —Sequence Change Limit

v Limit Change On Restart
Setup the action to take when this tool fails or e :

th iz bad. :
SRR i1 00 Magimum Change Yalue On Restart
[&fter a sequence emor, thiz ensures the difference between the last

: : good match sting and the restart number i within the zet limit]
Configure Control &ction

— Restart
W o Restart

[&fter a sequence ermor, uze the next received match sting as the
restart number.)

Cancel | 0k I

Figure 53 The Incremental Tool setup
Click ‘Configure Input Parser’and configure the data input as described at the beginning of the
Integrity Tools section.

Click ‘Configure Control Action’ and set up the actions to take place when the tool flags an error,
as described at the beginning of the Integrity Tools section.

Now you have configured the Input Parser and Control Actions for the tool, you can enter more
specific requirements that you want the tool to check.

In the example above, the system takes the number obtained by the system parameters set out
in the ‘Configure Input Parser’, and expects this number to increase by one with each item that is

scanned.

Step Value Area - Choose if the sequence will be incrementing or decrementing and by what
amount.

Sequence Change Limit Area - You can also choose to Limit the Change On Restart if you wish.
The system will not allow a restart to occur if there are more that this amount missing from the
sequence.

Restart Area - Auto-Restart is a useful facility allowing you continue processing with the mini-
mum of interruption; it takes the next presented number following a tool fail as the beginning of
the next sequence.
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Integrity Tool 5: Batch Control
Press ‘Setup’ in Main Screen, as described at beginning of this section.

Highlight the relevant ‘Area of Interest’ then press ‘Integrity’ and ‘Add’ — Select ‘Batch Control’

—_mesriy locls T

~Tools
AOIOCR Static Verify
Stop And Divert Y Add

AOI2PostalBarcode
File Audit
Incremental Check Delete
Batch Control =

Output Setup

Integrity Setup [¥2.0.0.10) - Camera 1

ﬁ Close

Figure 54 Adding a Batch Tool

The following screen will appear
Batch Control I
— Input Parzer —Batch Code
The input parser allows part of the scanned {7 L= Bead Datadis Batch Code
data to be processzed by this tool.
" Lookup Batch Code |n File
Field Mumber To Looku,
Configure |nput Parger ¢ l—
Field Mumber Ta Extract r
Allove MoReadsz To Match Empty "
Lookup Figldz
— Control Action
M ax Record Skip On Error i3_.
Setup the action to take when thiz tool fails or
the szan iz bad.
— Comparizon Rule
™ Ack on change of code
Conftigure Control Action
& Actif code equals a specified sting
Compare String: i*

Caticel | ak. I

Figure 55 Batch Tool setup
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Click ‘Configure Input Parser’ and configure the data input as described at the beginning of the
Integrity Tools section.

Click ‘Configure Control Action’ and set up the actions to take place when the tool flags an error,
as described at the beginning of the Integrity Tools section.

Now you have configured the Input Parser and Control Actions for the tool, you can enter more
specific requirements that you want the tool to check.

Batch Code area — “Use read data as the batch code” would be used if the postal break code or
symbol is printed on the mail piece. Alternatively the postal break information may be contained
in a file in which case the “look up batch code from a file” option would be selected and a unique
ID or even the postnet read from the mail piece would be used to look up the batch code from

the file.
The max record skip on error allows the system to look forward in the file to find the record to

accommodate missing mail pieces.

Comparison rule area — Choose here whether the batch output will be triggered when code
changes. For example each batch has the same code assigned to each piece or when the code
is the same as the entered code. For example when the last piece in the batch is marked with a
specific code or even a simple asterisk as in the example above.
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Choosing an Input File

If an Integrity tool has been included that requires an input file, such as the File Audit tool or the
Batch control tool When the job is started the user will be presented with the following window.

i-Job ID H|

Job QOutput Name: |FileAudit

Job ID: |004

AIntegrity Tools

Tool AOI Input File
AOI1:0CR File Audit 1to 25.csv

™ All tools use the same file
InputFile Directory:  C:AProgram FileshLIS MuliCam Beaders nputFiles

input File: (IR -

Ok X Cancel ‘

Figure 56 Choosing the Input File

Once you have typed a Job Output Name and Job ID into the empty dialogue boxes (already
done in the example above), click on the greyed area relating to the tool, it will then be high-
lighted in blue, and you will be able to select the input file that you wish to use for that particular

tool.

It is possible to have more than one Integrity Tool running in each job, and if required, a different
Input file can be specified for each Tool. Alternatively, you could check the ‘All tools use the
same file’ box — the data will in that case be drawn from the same data file. In the example
above an input file called 1 to 25.csv has been chosen. Once the input information has been

specified in this way, the job can be run.
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Installation Set-up

Setup Menu
The Setup Menu defines Multicam Reader parameters (i.e. SCM, Camera Configuration and

other settings).
To open the setup menu from the Windows desktop screen, Select Start >Programs > LIS Mul-
ticam Reader > LIS Multicam Setup.

Access to the Setup screens is only allowed to ‘Supervisor’ or ‘Engineer’ level users, therefore
prior to entering the setup screens the user is requested to enter the correct password, see fig-

ure 18.
The default ‘Engineer’ level user has user name ‘Administrator’ with password 1234, but this

may be changed from within Setup.

&~ MultiCam Setup O] x]
Read Toole  General Settings | Egmeral Communication I Uszers I Integrity Tu:u:ulsl I:anguagesl
SCh
[T SCM1 Part: |n|:|ne vI
[~ SCM2
™ Show TaskBar Usemarne:  [Administratar
—Machine Control—— Password: Ixm1
Sk Hise vI
Bate Fall |
oK Ext |
D - - all ‘I
Cycle rooer | AL | TTETTTOE TTEEET T 1 TI
On Shutdown ISt.:.p vi the line.
-
Ok LCancel

v

Figure 57 Setup Login Dialogue box.
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Read Tools
&= MultiCam Setup

*

Fead Toals lﬁeneral Settings] I:gmera] Communication ] Uszers ] Inteqrity Tu:u:uls] I:anguages]

Tool Remstration number
Set Application CO3K3-5920 34 -AbedaH VEAWE-ZIB TP
¥ OCR: MB4ZH-ADSKH
[ OmMR <unregistered:
[v Barcode 23990-20398-02107
[v Product Detect MPZPP-3965|
[v PFoztal Barcode MISEL-EMOLG
[ Address Masking <unregistered:

Restore numbers from old license file: Browse. ..

Frotection keyw: BIEE.
Settings: 4 area & 1 linezcan cameralz), 10401 per camera and uger login iz enabled.

Integrity Toolz: Batch Control, Incremental Check, File Audit, Stop & Divert, Static Werify

y Ok Cancel

Figure 58 Read Tools Screen

This window allows the user to enable the required decoding and integrity tools for the Multicam
Reader software by entering the correct registration codes.

Firstly, pressing the ‘Set’ button causes the user to be prompted for a 25 character registration
code which configures various features of the main Multicam program such as the number of
cameras, ‘Areas of Interest’ and Integrity tools that are enabled. The resulting configuration can

be read at the bottom of the screen as per the example in Figure 19.

Secondly, placing ticks in the required read tool boxes down the left side of the screen causes
the user to be prompted for 10 character registration codes to enable these tools.

Alternatively these registration codes may be held in a file named ‘licence.ini’ located either on a
supplied floppy disk or on the Windows Xp desktop. Pressing the ‘Browse’ button allows the user
to navigate to that location and select the file, at which point all the registration codes will be en-

tered automatically.
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General Settings

&= MuliCam Setup [_ O] x| |

Bead Tool:  General Settings | Egmeral LCammunication I Uzers I Irntedarity Tu:u:ulsl Languagesl

Part: |hone -

)

[T SCH2 Fort: |none | =

[~ Show TazkBar

StopLine |4 VI StopLine Polarity |Rize
BatchLine |5 YI BatchLine Polanty |Fall =
DiivertLine IE VI DivertLine Polarity |Fall =

Cycle Trigger |2EI VI Remaote Rezet Input {21«

Or Shutdawn ISt.:.p vI the line.

-
Ok Cancel

vy

Figure 59 General Settings Screen
e SCM Panel
Tick to set how many SCM cards are fitted and to which comms ports they are con-
nected. If SCM cards are fitted (systems with variable time/distance triggering) then
normally SCM1 would be connected to Comm5 and SCM2 (where more than 8 cameras

fitted) to Comme.

e Show Taskbar
Tick to display the windows taskbar at the bottom of the screen while Multicam is run-

—kachine Contral

]

ning.

¢ Machine Control
When integrity tools are to be used, the user can specify here which output channel num-

bers on the ‘OPTO’ board are to be used for the Stop, Batch and Divert signals. On an
LIS ‘Blue Box' industrial chassis system, these channel numbers relate directly to the
numbering beneath the red lights on the front of the box. The user can also specify the

active state for each of these signals, either Falling or Rising.

Where it is necessary to implement a delay in product cycles before activating an output
(eg for the Divert tool) a cycle trigger is connected which provides a signal once per
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product cycle. The user specifies here which input of the 1/O card the trigger is connected
to. This is usually input 20, which relates to channel 8 on the OPTO board.

When an integrity tool has activated the stop line, it is normally necessary to click a ‘con-
tinue’ button on the screen. Alternatively, it's possible to wire a hardware continue button

to the system via the ‘OPTO’ board. The user can specify here which I/O input pin the
signal is connected to, this is normally pin 21, which relates to channel 7 on the OPTO
board.

On Shutdown...
This selection enables the host machine and production process to be held in a Start or
Stop state in the event the LIS system is turned off.
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Camera

&= MultiCam Setup M= |

Read Tn:u:nlsl General Setting:  Camera IEDmmunicatiDn | Uzers | Irtedqrity Tn:n:nlsl I__anguagesl

—Camera Selection——— [ Framelarabber

Select I'II:-“-‘-.MLS-'I .channel:0 j
»» Single camera line scan famegrabber number 1 channel 0.

—Camera Setting
Camera M ame In:amereﬂ

Camera 1
Camera 2 Cutput Mame IEI'I
Camera 3
Camnera 4 Camera Type IPiranhaE j
Camera b
Camera b

Camera 7 :
Camera 2 —SCM Setting .
B [Hffeet IIZI t[y?égg_;?;riﬁmmﬁnsnr

Carnera Rotation {90 = | degrees

L LT o o o [

E:m:: -1I‘I|:I [SoryEmsiom Fastar |'| Eulzes/millimetermm:
Camera 12 Iirigaen rput Line |1 j
Triggen Fol &t I Rize j
i mde I Encoder j

y Ok | Cancel

Figure 60 Camera Screen

e Camera Selection
Tick the boxes on the left to enable the required cameras.
Highlight a camera, in order to edit the settings for that camera using the remaining

panels in this window.

e Framegrabber
For each camera selected, select the type of framegrabber in use and the relevant chan-

nel number. In the example above, Camera 1 is being used with a single channel line
scan framegrabber and is connected to channel 0.
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e Camera Settings

Camera Name: A meaningful name may be entered which will then appear against that
camera on the main running screen, or any log files and reports if re-

quired.

Output Name: This is an ID tag sent as part of the serial output message, and is usually
left as the camera number, as shown.

Camera Type: Select the camera type from the drop down selection in this field. The
camera types listed will vary according to which framegrabber has been
specified.

Note that the Maxread selection is suitable for LIS Maxread, Panasonic
602/622, and Sony N50 type cameras.

Camera Rotation: From the drop down selection, a rotation value of 90, 180 or 270 de-
grees can be selected to adjust the orientation of the image on the screen.

e SCM Settings

Offset: This value is an approximate distance between the trigger sensor
and the camera in mm.

Conversion Factor:  This converts encoder pulses into linear distance (mm)

Trigger Input Line:  The SCM card has 8 input ‘trigger’ lines and 8 output lines to trig-

ger the Framegrabber / Lightdriver. Here, any of the 8 input lines
can be allocated as the trigger for any of the 8 output lines.
Note:- Input channel 1 on the SCM card is a special case in that it
is connected to both trigger input 1 and the TDC (Top Dead Cen-
tre) signal from the encoder (OR function). Therefore, when con-
necting a trigger to channel 1 with an encoder fitted, the TDC sig-
nal wire from the encoder (Pink) must be disconnected to avoid
‘double’ triggering.

Trigger Polarity: This setting is dependent on the type of sensor used and whether
it is required to trigger from the leading or trailing edge of the

document.
Select if a rising signal edge or falling signal edge from the optical
sensor is to be used to trigger the SCM.

Mode: This determines whether the SCM is to be used to create a time
delay or count encoder pulses after it has received the trigger from

the optical sensor.
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Communication

&= MultiCam Setup (== I

Head Tcu:lsl General Setting&l Camera Communication |users I Irntegrity Tcu:lsl Languagesl

Output Selection——— (Output Settings————— | [ Cameras— |

0 utput] Part - Iﬁ ¥ iCamera 1t
Farmat: PE Direct Canr M

[~ Camera 3
Fort: I'| 'I [~ Camera 4
[~ Camera5

Baud Fate: |1S2DD 'I [T Camera B
[~ Camera 7

i Iﬁ [~ Camera &
Fal Hone A [~ Camera 3

[~ Camera 10
Data Bits: IS vl [~ Camera 11
[~ Cameral12

£ New |I—Qelete| Stap Bits: I‘l 'I 14 A | | Hone |

y Ok Cancel

Figure 61 Communication Screen

Output Selection
This panel allows the user to add communications outputs either to external equipment

or to another reporting or integrity control package running on the same PC.
Multiple outputs can be selected, providing there are sufficient communications ports

available. To add an output, click ‘New’

Comm. Port Settings

Type in the required Comm. Port settings for the output highlighted in the Output Selec-
tion panel. Note that the formats that appear in the ‘Format’ drop down selection are
those that exist as <name.fmt> files in the directory C:\Program Files\LIS Multicam
Reader\OutpFmts.

Further formats may be available in the C:\Program Files\LIS Multicam
Reader\OutpFmtsAvail directory, and should be moved into ‘OutpFmts’ if required.

Also, a utility exists (C:\Program Files\LIS Multicam Reader\OutpFmtSetup.exe) to create
new output formats if required, including any control characters (line feed, carriage return
etc) that may need to be included in the output string.

Cameras
Having highlighted the relevant Output Selection, tick those cameras that are re-

quired to output on that channel.
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Users

&= MultiCam Setup M= e |

Bead Tu:uc:lsl General Seltingsl Egmeral Commurnication  Users |1ntegrit_u Tu:u:ls' I__anguagesl

—Uzer
Adminiztrator Ilzemarne: IDperatDr
David
Engineer Level: I Operator j
John
Mitch Pazzcode: I"
Gandalf
Brithe
v Language: | English(LIE] j

- [Ehange

di

Delete

-
Ok Cancel

[

Figure 62 Users Screen

The Multicam application is accessed by logging in as one of the listed ‘users’. On this screen,
user names can be set up along with their access levels, passcodes and preferred language.
To add a new user, type in the new user name, make the level, passcode and language selec-

tions, and press ‘Change’
If the Multicam registration code includes ‘Login enable’, then users can only enter the applica-

tion after entering a passcode unique to that user, and access to certain functions will be re-
stricted as follows:

Can only select the required job, start and stop the job.

Operator:

Supervisor:  As per ‘Operator’, but can also edit job parameters and enter the setup areas to
train fonts, adjust ‘Areas of Interest’ etc.
A Supervisor level user can enter the application setup utility to review the set-
tings, but cannot make changes except on the ‘Users’ screen where a new user
may be added / deleted providing that user is at supervisor or operator level.

Engineer: As per ‘Supervisor’ but able to make changes to all the setup utility sections.
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C:%Program FilegsLIS MuliCam R eadersnputFiles

Figure 63 Integrity Tools
This screen enables the identification of the relevant input file for any integrity applications
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Languages
£=MultiCam Setup !EE
Fead Tnu:ul&l General Setting&l Egmeral Camnunication I Uzers I Integrity Tools  Languages I
—Available Language:

 EnaishilJK} " Geman

" Spanish  Afrikaans

" French

-
Ok LCancel

| 74 i

Figure 64 Languages
A user language can be selected for general operation. This is independent of the logged in user

language specified in the User screen.

SCM System Description and Diagnostics

SCM System Description
If a variable delay is required between the trigger point and the frame grab, an SCM (Step

Counter Module) card will be fitted along with a comms card in the adjacent slot. A ribbon cable
connects between connectors CN3 on the SCM card and CN3 on the comms card, (System

COM port 5)

After a document has been detected by the optical trigger sensor the SCM will initiate a delay
before activating the Framegrabber / Lightdriver which may be either:
o After a specified amount of machine movement in mm.

e After a real time Delay in mS.

If an SCM is selected then a slide bar is displayed on the bottom of the main screen for adjusting
the capture position of the image based on encoder pulses (mm) or time delay (mS).
If document position is selected then an encoder must be fitted to the machine.
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On receipt of a trigger signal, the SCM counts pulses from the encoder and after a set number of
pulses will signal the Light Driver and Frame Grabber Cards, capturing an image.

If ime mode is selected then the SCM will use an internal clock to give a time delay from when
the optical sensor first sees the document until it sends the signal to the Light Driver and Frame
Grabber Cards capturing an image. (used when all documents pass the camera at a fixed
speed)

Step Counter Module (SCM) Diagnostic

This tool is used for testing the encoder and trigger input(s) configuration. To open this program
go to the task bar select:
Start > Programs > Lake Image Systems Ltd > Utilities > Step Counter Module Diagnostic.

-ﬁ*f_ﬁle_p Counter Module Setup
Output 1 ot Line [ Input Active Lewel— ~Dutput Active Level, —Count Mode— Count ) l‘j
e 1" -~ @ Hiah @ Hich & Ercoder | » =
Efiabled I Tk ey £ Timer o 1 =0T Mot Triggered
Output 2 [l Line [ Input Active Level— —Dutput Active Level ~Count Mode— Caur
s h & High @ High & Ercoder ‘I I » . B
Eriel L sl = Loy £ Tiimer T 1 sp Mot Triggered Reverse
Comms
Output 3 [t Line *I(rlpulAclive Level ‘?_Ellpul.t’-\clive Level —E_PuntMode— ot
: & Hiah * High *  Ernoder i I
Errelied [T I1 j' € Loy = Loy £ Titner rj 5 ‘SUF:ﬂ Hat Triggered el
Output 4 oot e [ Input Active Level— = Output Active Level —Count Mode— Laur: Check Erors |
e m 11 Highy & Hich ¥ Enioder | v =
Erfatied il L aw O Timer T . =T Mot Triggered
Output 5§ |t Line —I(rlpulActiva Level— —?_Eltputﬂctive Level ~Count Mode— Court I1 jv ﬂl
* 1 High = High 1+ Erpoder
Enabled T Il M Sl T I o U‘ 4 rr|'>-* Mot Triggered
il Read Frequency I
Output 6 (it Line —I(rlpulActiva Level— —?_E,ltputActive Level ~Count Mode— Court
® | High * High % Ennoder I I
Enticd T I1 j' ] L) £ Tiimen ﬂ‘ 1 .Sm:n Mot Triggered Read Outputs |
Output 7 oot Line | InputActive Level | - Dutput Active Lewel] =Count Mode— Coui o
o T | 9 & flick s | T T _ _ Testsetings |
Erjalie: I S = [iot & Tiver = 4 £ Mot Triggered
Output 8 | Line —I(rlpumchva Level—| —?_ytpuh’-\ctlve Lewel ~Count Mode— Lot ﬂl
= High = High % Ennoder ‘I i i
Enabled T Il j' Loy Ll i € Tifmen T 4 £ Mot Triggered v Multi Mode

Figure 65 Step Counter Module Test Screen

e Serial Port
This configures the serial communication between the serial card and the software. De-

fault port is 5.

e Outputs 1-8
This monitors the output from each trigger.

e Clear Errors
This is used to reset any errors. Accuracy, Reverse and Comms are highlighted with
green. This indicates no problems exist. If a fault does exist, the fault status color will
change to red. Example: The encoder is installed on a shaft spinning in clockwise direc-
tion. The hardware is configured for counter-clockwise direction. With the machine is
running, select “Clear Errors” and Select “Check Errors” the green highlight for “Re-
verse” will change to a red highlight, indicating improper rotation. To correct the problem
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the SCM card has a brown and red switch. To change direction, simply move both the
switches to opposite positions.

=

Encoder Direction Shaft End

F A

Clock Anticlock

Figure 66 SCM Option Switches

e Check Errors
Displays a message at the bottom of the screen and/or one of the green highlights

changes to red.

e Count
Counts the encoder pulses for each trigger output.

e Read Frequency
Displays the number of pulses per 0.1 second. This is used to determine rpm’s of the en-

coder.

¢ Read Outputs
Activates all the trigger outputs

o Test Settings
Turns the outputs “ON”

e Version
Detects the SCM firmware version.

e Multimode
Enables more than one output at a time.
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Checking a Trigger Input

Set the required Output to Enable

Set this Output to Timer mode and slider bar offset to about 400
Set Input Lines Identification to 1

Click Read Outputs.
Activate the input, check the output required flicks to triggered on the screen.

Repeat for other inputs as required.

Checking an Encoder Input

With the Encoder connected

Check operation of the trigger sensor

Click on Test Settings.

Set required Output to about 500 (1 revolution of the test encoder)
Click on Clear Errors.

Click on Read Outputs.

Rotate Machine and Encoder.

Activate the Trigger Detector

The Output on the screen should change to counting.
Continue to turn clockwise slowly for about a full revolution of the encoder and the output should

change to Not Triggered.
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Control Connections

There can be many variations for these connections dependent upon options selected at time of
installation and machine type that the LIS System is fitted to.

The actual configuration of the link-up is also dependent upon, whether a standard PC or a LIS
‘Blue Box’ is used. A buffered PCI card is fitted to the motherboard, and is configured in soft-
ware. It is connected to the Opto 22 board via a modified (wire 20 must be broken) 50 way rib-
bon cable. Different modules can be fitted to this board dependent on the functionality required

Standard PC System

PCI-DIO24HD
1i0 Card
in PC OPTQ 22
1 |
e S
\ ENE
G40DC5R 1
115 —1
— Hold Circuit - .
2 G40DCERS | & Stop Buton or E-Stop ert.
T
3 G40DC5 |( 1 4 Controled Stop Circuit
4 &%7 +Ve
1—9—7 Batch Control Output 0\r
11, |
————— +¥Ve
L e o e
[ GADCE 10-320 or g 1z,
GHDCSE 416V 1—‘?——
+Ve
7|GHDC5 10-32V or E 1 LEN Divert Timing Sensor ﬂP Sensor
GADCSB 416V T4 Or Fl ter Timing Input o
+Ve
HPH Sensor
Card Ribbon Function Module oy
PAD 47 i}
P& ] 1
PAZ 3 Cn=Hard Stop 2 Module Function Pt.Ho.
PAS 1 On=50ft Stap 3 G410 C5 LP 10-52% 10-100-4505
PAd4 ] On=HKick 4 G4 D COB LP4-16 10-100-4510
Pas a7 On=Divert 5 540D C5 OV Thansistor 10-100-4515
PAG 35 on=Reset 3 G4 00 C SR N0 Felay 10-100-4525
PC3 Swes 33 | On=interript 7 G4 ODVCSES | MIC Relay 10-100-4550
+54 45 Added Link + Logic
Ground 2450 Even pins - Logic

Figure 67 Free Standing PC Interface Connections

Divert Output, used to reject defective documents

Controlled stop circuit, only used to invoke a controlled machine remote stop.

Hold Stop Circuit, used as the main stop control, used to break the E stop cct.

Batch Control, used to activate an ink roller or kicker to batch control the output from the
machine.

Remote reset button, a special option currently only used in matching systems.

e Used as a timing reference point on MultiCam systems to trigger the Divert Gate or Batch
control.
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LIS ‘Blue Box’ System

PCI-DIO24HD
10 Card
inpC OPTO 22 25 way connector
: 1 . o
[] | Stop Circuit Stop Buton or E-Stop crt.
GA0DC5RS 3 30"
q
5 3
2| -
L]
! ::_% :
8 l—“—‘
3 5 —
4| G40DCS |( | Batch Control Qutput [ Sol. | [ e
10 71 [
14
15 +Ve
¢[GHDCE 1032V or 13 T Remote Reset Push Button -l—] Hi0 Push Button
GHDCSE 416V ? —‘?——
: +Ve
7| GHDCS 10-32V or E 1 % 8 Divert Timing Sensor ﬂP Sensor
GHDCEB 416V r's Or Fl ter Timing Input o
1 18
24 +Ve
12V —]
T12\l —:SCC HPH Sensor
Card Ribbon Function Module 2 o
PAD 47 On=Hard Stop [ o
P A1 45 1 _
%] 43 2 Module Funetion Pt.Ho.
PAG 41 3 G4ID C5 P 10-527 10-100-4505
P4 ] On=Kick 4 G4 1D C5B IP4.16 10.100-4510
Pas 37 5 G400 C5 OJF Transistor 10-100-4515
PAE as On=Rezet B G4 0D C5R. i Relay 10.100-4525
PC3 9wes 33 | On=Interrupt i G400 CSRES | HIC Relay 10-100-4550
+5Y 49 Aodded Link +Lagic
Ground 24.50 Evenpins - Logic

Figure 68 LIS ‘Blue Box’ Interface Connections

e Stop Circuit, used as the main stop control
¢ Batch Control, used to activate an ink roller or kicker to batch control the output from the

machine.
e Remote reset button, a special option currently only used in matching systems.
e Used as a timing reference point on MultiCam systems to trigger the Divert Gate or Batch

control.
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Free Standing PC External Connections
Camera 1 — Frame Grabber Card
Video Signals
[ 15 Way
[ Video Signals 26 Way
[ [ Light Driver Card
Camera 2 Light Strobes
Optional 25 Way
15 Way
[ Serial Counter Mobile
. Blue Gnd.
Trigger ———— "~
25 Way
—
Sensor ¢ liow Sig.
Position
Encoder —
9 Way
9 Way =
Figure 69 LIS PC External Connections, with SCM

The above drawing shows the connections to a camera system using two cameras, excluding
Keyboard, mouse and monitor which are connected in the normal way directly to the PC
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15 Way D-Type Plug . . Voltage Source
Pin Number Isolated Trigger Input Function Links
Channel 1 Current input ®
2 Channel 1 Voltage input Frame Grabber O/P
1
3 Channel 1 Common Return FYK )
4 Channel 2 Current input
5 Channel 2 Voltage input * Frame Grabber O/P
[ J 2
6 Channel 2 Common Return
7 Channel 3 Current input
8 Channel 3 Voltage input o Frame Grabber O/P
3
9 Channel 3 Common Return
10 Channel 4 Current input MY )
11 Channel 4 Voltage input Frame Grabber O/P
4
12 Channel 4 Common Return o
13 +12V Internal Power Supply (200mA)
14 +5V Internal Power Supply (200mA)
25 Way D-Type Socket Function

Pin Number

2 Ch Light Head Output

Channel 1 Output 1

Channel 1 Output 2

Channel 1 Output 3

Drives Light Head 1, Blue, pin 1

Channel 1 Output 4

Drives Light Head 1, Green, pin 3

Channel 2 Output 1

Channel 2 Output 2

Channel 2 Output 3

Drives Light Head 2, Black, pin 1

Channel 2 Output 4

Drives Light Head 2, Green, pin 3

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

Channel 1 Power Supply

Light Head 1 Supply, Red, pin 2

Channel 1 Power Supply

Light Head 1 Supply, Yellow, pin 4

Channel 2 Power Supply

Light Head 2 Supply, Red, pin 2

Channel 2 Power Supply

Light Head 2 Supply, Yellow, pin 4

No Connection

No Connection

No Connection

NININININ N e | e | o [ [ [ [ [ [ [
0a|R| RN |S|o|o|N|o|alh|lwNalo@ RN gAMWW N =

No Connection
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15 Way Function Cam1 | Cam2 | Wire Color | Camera Function
Connector Pin Pin
Pin Number
1 CAM1 Video Input 4 Red Video Signal
2 CAMO Video Input 4 Red Video Signal
3 No connection
4 DGND1 Digital ground 5 Green HD Rtn.
4 DGND1 Digital ground 8 Black Scr. Frame Reset Rin.
4 DGND1 Digital ground 12 Blue Scr. VD Rtn
5 DGNDQO Digital ground 5 Green HD Rtn.
5 DGNDO Digital ground 8 Black Scr. Frame Reset Rin.
5 DGNDO Digital ground 12 Blue Scr. VD Rin.
6 AGND1 Analog ground 3 Red Scr. Video Rin.
7 AGNDO Analog ground 3 Red Scr. Video Rin.
8 FRESET1 Frame reset 9 Black Frame Reset Sig.
(VSCLOCK)
9 FRESETO Frame reset 9 Black Frame Reset Sig.
(VSCLOCK)
10 + 12V_gnd Power return 1 1 Black Both, DC —Ve
10 + 12V_gnd Power return 10 10 Green Both, DC —Ve
11 CHSYNC1 Compos- 6 Green HD Sig.
ite/Horizontal Sync
12 VSYNC1 Vertical Sync 7 Blue VD Sig.
13 CHSYNCO Composite/ 6 Green HD Sig.
Horizontal Sync
14 VSYNCO Vertical Sync 7 Blue VD Sig
15 + 12V Power 2 2 Red Both, DC +Ve
15 + 12V Power 11 11 Blue Both, DC +Ve
26 Way Connec- Function Wire System Function
tor Pin Number Color
6 STROBEQ Strobe output 0 | Black Light Driver, pin 1, Strobe 1 Trigger
7 STROBE1 Strobe output 1 | Yellow | Light Driver, pin 5, Strobe 2 Trigger
8 STROBE2 Strobe output 2 | Green Light Driver, pin 8, Strobe 3 Trigger
9 STROBE3 Strobe output 3 | White Light Driver, pin 11, Strobe 4 Trigger
14 +12V_GND +12V ground | Blue Light Driver, pin 15, Gnd.
14 +12V_GND +12V ground | Blue SCM pin 15, Gnd.
17 TRIGGERO Trigger input Black SCM pin 9, Camera 1 Trigger pulse
0
18 TRIGGER1 Trigger input Yellow | SCM pin 10, Camera 2 Trigger pulse
1
23 +12V supply Red +Ve
25 TRIGGERZ2 Trigger input Green SCM pin 11, Camera 3 Trigger pulse
2
26 TRIGGERS Trigger input White SCM pin 12, Camera 4 Trigger pulse
3
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25 Way Function Wire System Function 15 Way Sensor
Connector Color Connector NPN
Pin Number Pin Number
1 I/P 1 Black Sensor 1 Trigger Input 1 Sig. Yellow or Black
2 I/P 2 Yellow | Sensor 2 Trigger Input 2 Sig. Yellow or Black
3 I/P 3 Green | Sensor 3 Trigger Input 3 Sig. Yellow or Black
4 I/P 4 White Sensor 4 Trigger Input 4 Sig. Yellow or Black
5 I/P5 Spare
6 I/P 6 Spare
7 /P 7 Spare
8 I/P 8 Spare
9 O/P 1 Black Camera 1 Trigger
10 O/P 2 Yellow | Camera 2 Trigger
11 O/P 3 Green | Camera 3 Trigger
12 O/P 4 White Camera 4 Trigger
13 +5V Red +5V 13 +Ve, Red or Brown
14 to 21 ov Blue ov 9t012& 14 -Ve, Blue
22 O/P 8 Spare
23 Oo/P7 Spare
24 O/P 6 Spare
25 O/P 5 Spare
9 way “D” type Rotary Encoder Wire Colour
1 +12V Brown (Red)
2 C (PIP) Pink (Blue), If using external triggers disconnect.
3 B Yellow
4 A Green
5 0V (GND) White
Version : Revision 1
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LIS Blue Box External Connections
All connections are made to a connection panel, found at the back of the unit.
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Figure 70 LIS Blue Box Rear Panel

I 1 B
:—ﬂ STROBES Tto4

Proximity Sensors

Fibre Dptic Sensors

@%EFH: ENCODER

Figure 71 LIS Blue Box External Connections
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Sensors

Function

Sensor NPN

Signal Yellow or Black

(\iruy
\Y

1 Sensor 1 Trigger Input
2 Sensor 2 Trigger Input | Signal Yellow or Black
3 Sensor 3 Trigger Input | Signal Yellow or Black
4 Sensor 4 Trigger Input | Signal Yellow or Black
5 Sensor 5 Trigger Input | Signal Yellow or Black
6 Sensor 6 Trigger Input | Signal Yellow or Black
7 Sensor 7 Trigger Input | Signal Yellow or Black
8 Sensor 8 Trigger Input | Signal Yellow or Black
9t012& 14 ov -Ve, Blue
15 +12V +Ve, Red
Function Wire Colour
Encoder

1 +12V Brown (Red)

2 C (PIP) Pink (Blue), If using external triggers disconnect.

3 B Yellow

4 A Green

5 0V (GND) White
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Function Wire Color | Camera Function
Camera
1 + 12V_gnd Power return Black DC —Ve
2 + 12V Power Red DC +Ve
3 AGNDO Analog ground Red Scr. Video Rin.
4 CAMO Video Input Red Video Signal
5 DGNDO Digital ground Green HD Rin.
6 CHSYNCO Composite/ Horizontal Green HD Sig.
Sync

7 VSYNCO Vertical Sync Blue VD Sig
8 DGNDO Digital ground Black Scr. Frame Reset Rin.
9 FRESETO Frame reset (VSCLOCK) Black Frame Reset Sig.
10 + 12V_gnd Power return Green DC -Ve
11 + 12V Power Blue DC +Ve
12 DGNDQO Digital ground Blue Scr. VD Rtn.

Function | Wire Color Camera 4 Way Connector
Strobe
1 VLP Yellow 4
2 LP Out 4 Green 3
5 LP Out 3 Blue 1
6 VLP Red 2
OR Function | Wire Color Camera 6 Way Connector
1 VLP White 2
2 LP Out 4 Yellow 3
3 LP QOut 2 Red 4
5 LP Out 3 Green 5
6 VLP Black 1
7 LP Out 1 Blue 6
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