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FESTO

Ladies and gentlemen,

The operating system OS 3.2 for Checkbox Compact units and the Checkbox family provides a variety
of innovations and enhancements. The most significant innovations will be presented in this
document.

Before installing the new operating system on your unit, please consider that operating system 0S
3.2 uses a new data format for teach data. It is therefore absolutely essential that you use at least the
following versions of our software packages:

e CheckKon 3.1 Release 10

e CheckOpti 2.1 Release 2

The Checkbox hardware also needs preparation for the new operating system. You can instal the new
software on any of the Checkbox Compact units. When installing it on one of the Checkbox familiy
units, make sure that the unit is equipped with hardware "ZKI5". This applies to all units delivered as
from September 1, 2000.

With best regards,
Your Machine Vision Team
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FESTO

Extended functionality — Number of type memories and calculation features

0S 3.0 compared with OS 3.1 and OS 3.2: Number of test programs and the maximum number of
optional additional features
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FESTO

Extended functionality — External preselection of test program

External preselection of test program with Checkbox Compact Plus and Checkbox Compact Flex

Type preselection at PLC plug

BitO E20 (external type preselection bit 0)
Bit1 E5 (external type preselection bit 1)
Bit2 E13 (Buffer sensor 2)
Bit3 E10 (External sensor)

The following number of type memories is
available:

Memory for 4 types
No. of buffer sensors =2

Memory for 8 types
No. of buffer sensors = 1
External sensor input activated = On

Memory for 16 types
No. of buffer sensors = 1
External sensor input activated = Off
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FESTO

Extended functionality — External preselection of test program

External preselection of test program with Checkbox family (Identbox and Countbox)
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Type preselection at "PLC" interface

BitO
Bit1
Bit2
Bit3
Bit4
Bit5

E10 (external type preselection bit 0)
E28 (external type preselection bit 1)
E9 (external type preselection bit 2)
E27 (external type preselection bit 3)
E8 (external type preselection bit 4)
E23 (Buffer sensor 5)

Attention must be paid to the following
features:

If an input pattern "»48" is applied, the
Checkbox automatically uses test program 48.

If the input pattern "0" is applied, the Checkbox
remains in the type selected last.

Attention!

Do not forget to remove the bridge between the
buffer sensors in the "PLC" plug, as otherwise
errors may occur at the external preselection of
type memories.
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FESTO

Extended functionality — Rejection process after start-up of unit

5 %8 Corveying systerm The rejection process can be aktivated and
" Part feeding system (e.g. bowl feeder) deactivated with the parameter described
E'E: Test part ransport-system (2.9, integrated Checkbox belt)

----- & Encoder pulses per 1mm part movement = 88 pulses/mm on the lEft.

Checkbox family: Deactivation of the
rejection process also deactivates the
camera cleaning valve.

™8 Following systems (2.9, jam-sensors)

E|'E: Actlators
=13 Correlation between part type and actuator no. Now there are two actuators available for
----- & First actuator for good parts = 3 i i ] i
----- ¢ Second actuator for good parts = 3 rejection. You may freely define their
----- & Good part, but jamming sensor full to be ejected at actuator no, = 1 . .
----- & Good part, but counter reached to be ejected at actuator no, = 1 assign ment in the parameter tree.
----- & Wrongly oriented part to be ejected at actuator no, = 4
----- % Bad part to be ejected at actuator no, = 1

..... =\ i‘h Loty ey —

eNgm-TAChor Tor ACTUATor Tme retering o part Eng 000000
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FESTO

Extended functionality — Four actuators for Compact PLC/Plus/Flex

£

£

----- % Language = Checkkion

-7 Computaton tme last part

=B Operating modes

Ql? Immediate start after power on =no
Ql? Lock Teach buthon = off

4 PN duty cycle =0

=@ Courter settings
. -ef Counter mode = disabled
- e Extended possibility of influencing the part type classification
'[l Operation in centrifugal feeder or bowl feader

%18 PLC test

+-®g Error parameters

Mg Configuration of data transfer

/-8 Camera and image
- B8 Corveying system
=- ™8 ActuAtors

'El Correlation between part type and actuator no,
----- & Length-factor for actuator time refering to part length = 1000000
i ™ Actuator No. 1

- B8 Actuator Mo, 2

. B8 o iator Mo 3

. B8 getLator Mo, 4

0 Mozzle position = 408 mm

- oF Activation time = proportional to part length

If the counter mode of Checkbox Compact is
deactivated, four actuators for the assignment
to parts categories (good part, bad part, etc.) are
available.

Actuator output 022 (target number reached)
has been assigned twice:

Counter mode activated

022 = Target number reached

Only three actuators are available for the
assignment to parts categories.

Counter mode deactivated
022 = Actuator 4
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FESTO

Extended functionality — New error E16 "Computing time too long"

The computing time of the Checkbox is made up of the calculation time of the features, the decision
time (e. g. good part or bad part) and the time needed for serial communication (transmission of
features and contours, for instance).

Error E16 occurs if during this computing time a new test part is recognized by the Checkbox, i. e. the
test parts rate is so high that the Checkbox is no longer capable of checking at the same pace.

----- & Language = Checkkon

-7 Compltation time last part Error evaluation if contour data transmission is active
= 12 perafing modes Monitoring of the computing time if contour data
=™ Error parameters . . . . . .

™8 Error 1! External error transmission via serial interface has been activated.

---'El Error 2; Optical error
-8 Error 4: System recognizes too mary incorrect parts

(™8 Error / Warning 5: No feeding parts Error evaluation if contour data transmission is inactive
-B1g Frror 12 Operating ftemperature exceaedead . . . . . . .
B Error 16 Part o xeeeded Monitoring of the computing time if the Checkbox is in

-t Error diagnosis when contour data ransfer active = on normal mode. Attention: If monito ring has been

----- # Error diagnosis when contour data transfer inactive = on

) O T T e e deactivated, the correct rejection of test parts cannot be
guaranteed.

L J
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FESTO

Extended functionality — Reduction of computing time

E
E

=- B8 Gystam

----- %! Set Checkbox to di

----- % Language = Checkkion
-7 Compltaton tme last part

-8 Operating modes
- B8 Error parameters

EI'T= Configuration of data transfer

o S

=" Y Ay -

Feature | “alue | D,
T Length_x 44700 0%
T Height_»  253.00 022
T Area 46712.00 -30%
@ Circurnf. - -
@ Areg-x? - -
T Area-y/2 24275.00 -R%s
T CG_co_x  288.01 -10024
T CG_coy 12406 BE%
T Fol.min. 8382 100%
T Folmax, 32334 -100%
T Feat_11 1.93260e+008 12%
T Feat_12 1.724182+008 73
T ROl :Are.. 46712.00 -30%
T WTool 1. -8276 0%
2N

= o ni“ﬂ

.4 Baudrate after power on = 9600 Baud

The CheckOpti software can be used to deactivate the
features calculated by the Checkbox.

The deactivation of the features
Area-x/2 (Fl-x/2)
Area-y/2 (Fl-y/2)
Minimum polar distance (Pol.min.)
Maximum polar distance (Pol.max.)

.
TArS ~

+L‘\ +L‘\ a2 YalY. V) Iﬂﬂv’\w\ﬂ+f\v r'\lf’lllﬂ+f\
WILIT LTIE TIEVV palallicicl ,,Laitutatc

deactivated features = No“ results in a considerable
reduction of the computing time of the Checkbox.

:V\ f‘f\v\:llv\l‘+:f\v\
LU JUlic vt

Calculate deactivated features = Yes
Deactivated features are calculated but not used for
decision-making.

Calculate deactivated features = No
Deactivated features are not calculated.
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FESTO

Modified functionality — "Activation time factor proportional to part length"

g System

™8 Camera and image
= ®1g Corveying system
=-™§ Actuators

---'El Actator Mo, 2

[+-"Tg Correlalion Detween part Lype and aciiator no,
0 Length-factor for actuator time refering to part length = 1.000000

1

Activation time factor = 1.0

<

Activation time factor = 1.5

>

If the activation time of an actuator is set to the value
"Proportional to part length", the relevant actuator
is triggered for the time defined in "Length of the
part/belt speed".

Use this parameter to enter a factor by which the
calculated activation time is to be multiplied.

New feature with operating system 3.2

The extension of the activation time is symmetrical to
the middle of the part, i.e. if the factoris» 1, the
actuator in question is activated already before the
test part is in front of it, and is deactived accordingly
later.
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FESTO

Extended functionality — Interrogation of an external sensor

In addition to the orientation and quality check
based on the part contour, the Checkbox provides
the possibility of checking a feature not visible
through the camera via an external signal (e. g.
colour sensor, inductive sensor, toplight camera)
and integrating it in the evaluation.

End Middle Start

£+ System With operating systems < 3.2 the value to be set
-l Set Checkbox to default valuies

& Language = Checkkon with the parameter "Sensor position" always
67 Compuitation time last part referred to the distance between the camera slot
=B Operating modes i

4% Immediate start after power on = o and the middle of the test part.

- Lock Teach buthon = off
- PWM duty cycle =0
[= g = SR AR IR ARt s S SRR o SRR R R

With operating system 3.2 the parameter

SR MUt for external signal
-8 Exterrid sign Input activated = yes "Activation time =" can be used to determine
@ Sensor position = 120 mm . .
& Moment of activation = Center of part whether the external sensor is to be interrogated at
Ql? Sensor signal level for good parts = LOW {0V ) the beginning, mlddle or end Of the part.

- External signal affects good parts of all orientations = no

[+ ‘ (T AL | g Iy | e ) g e L T
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FESTO

Extended functionality - Two good part actuators

El't: Actuators
- Ralcomalaiis sl 10, As from operating system 3.2, two

actuators for good parts are available.

@ LoD Part, DL Jamming sersor 1n o De ejected at actuator no, = 1
----- & Good part, but counter reached to be ejected at actuator no. = 1

----- & Wronghy oriented part to be ejected at actuator no, =4

----- & Bad part to be ejected at actuator no. = 1

----- & Teach part to be ejected at actuator no, =1

----- & First actuator supportng blow-free process = 2

----- & Second actuator supportng blow-free process = 2

----- % Length-factor for actuator time refering to part length = 1000000

L J
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FESTO

Application description: Combination of Checkbox
and Compact Vision System

The Checkbox is checking parts from the side using
backlighting principle. Further down the line, the
parts which were classified as good by the Checkbox
are tested with the Compact Vision System.

To do so, one of the two good part actuators is
connected to the trigger input of the Compact Vision
System. The Checkbox tells the camera, when a part
is within its area of view.

By the use of the input “external sensor”, the
Checkbox gets the result of this quality inspection
and can now control the material flow accordingly.

Checkbox Betriebssystem 0S3.2
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FESTO

Extended functionality — Using an encoder

- ™E System
= ™8 Camera and image
@ Encoder- to line-frequency ratio = 2

Change of parameter: Encoder- to line-frequenc

x|
“alue for lower limit: 1

“alue for upper limit; 64 Cancel

Set standard value

= ™8 Conveying system

'fl Part feeding system (e.g. bowl feeder)

™8 Test part transport-system (e.q. integrated Checkbox belf)
& Ercoder pulses per Imm part movement = B3 pulses/mm
o Quadruplicate the encoder pulses = on

Change of parameter: Encoder pulses per 1imim

x|
Yalue for lower limit: 10 pulsesfmm

“alue for upper limit: 10000 pulses/mm Cancel

I@ pulsesimm

Set standard value

With operating system 3.2 the parameter
»Encoder- to line-frequency ratio" allows
values of up to 64 .

The maximum value for the parameter
"Encoder pulses per 1mm part movement"
has been increased to 10000.

TE-VP/Schnackenburg Checkbox Betriebssystem 0S 3.2

08.08.2006



FESTO

Extended functionality — Data transer frequency of the camera

You can use this parameter to influence the transfer rate of camera data to the Checkbox. The higher
the value, the shorter the exposure time that can be used. Short exposure times are required, for
instance, if a high length measuring accuracy is required from the Checkbox and/or the parts rate is
very high.

The standard value of this parameter has been increased from 8000 kHz to 10000 kHz; besides, this
value can be increased to 20000 kHz.

Attention: Only if your Checkbox is equipped with a line-scan camera ZK1024, part no. 655744, or
line-scan camera ZK512, part no. 655745, may the value of this parameter be increased to
20000 Hz! Older cameras may be damaged!

Change of parameter: Data-transfer frequenc ﬂ
; ] Flease select a value from the
=-®8 Configuration of data transfer
. Dropdown box;
-4 Generation and transfer of contour data = on EREEIT e ﬂl
- @ Calculate disabled features = yes 00 =]z

-4 Transfer of part data wia R5232 = on a000
_ 5000
10000
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FESTO

| Extended functionality — Counter mode of Checkbox family

=-BE System
----- & Language = English

SR

Operating modes

----- ! Set Checkbox to default walues
-7 Computation ime last part

o Count al good parts irrespective of orientation = on

- B8 PLC test

- & Position of signal counter reached = 408 mm

-8 Extended possibiity of influencing the part type classification

The functionality of the Checkbox family in counter
mode has been modified so as to match that of the
Checkbox Compact:

As soon as the counter state has been reached, the
Checkbox sends the signal "Counter state reached"
to output 013, when the last good part still in the
counting range has reached the position defined
with this parameter.

All good parts following will be rejected at the
position defined with parameter "When counter
state is reached, reject good part at actuator no."
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FESTO

Extended functionality — Calculation of features

REE

w4 rBE %

Info | Settingsl Function Fosition |

Info:

Sidth:
Height:

Haoriz. position:

Size and position defines an area which is used for the calculation
of the feature. A relative position according to the contour, might
he helpful far compensating wariations between the part contours.

[200 [Pixel (sbsolut |
[189 [Pixel (sbsolut |
|200 |Pixel (absalut

IHDriz. reference:

Irelativ to par center

“erical position:

L L e

|37 |Pixel (absolut

I\fer‘tical reference:

relatiy to center of grawity

Alignment:

’The glighment of the teature shape can be tilted using an angle.

ID in degree to horizontal

Feature; MTool 1:Angle (alignment)

Both the horizontal and the vertical relation to
the placement of tools additionally defined in
CheckOpti (e. g. ROI) can be, in operating
system 3.2,

e relative to the centre of gravity of the part
e relative to the middle of the part.
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FESTO

Extended functionality — Calculation of features
=[]

w4 rEBEE %

Info | Settingsl Function Fosition |

Info:

Size and position defines an area which is used for the calculation
of the feature. A relative position according to the contour, might
he helpful far compensating wariations between the part contours.

Widith: |50 |Permile (rel. to part length) =]
Height: IED IPermiIIe (rel. to part heighf) j
Horiz. pasition: 20 Fermille (rel. to part length) =
Hariz. reference: Irelativ to par center j

I “erical position: ID Permille (ral. to part height)

Yerical reference:  |relativ to pant center i

’The glighment of the teature shape can be tilted using an angle.

Alignment: ID in degree to horizontal

Feature; ROI 2:4rea in parallelogram

The size and position of the tools that can be
additionally defined in CheckOpti

e ROI

Length measurement

Multiple length measurement

Angle measurement

Multiple angle measurement

e Counting

can be defined relative to the size of the part to be
checked.
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FESTO

Extended functionality — Eject parts because of forced termination

L S P T Oy R P P P PRy e

----- ﬁ Grevlevel threshold = 150
----- & Upper limit of viewing area = 420 Pixel
----- & Lower limit of viewing area = 82 Pixel
------ -4 Automatic adjustment of viewing area ...
E| B8 ndvanced image parameters
"IZ= Vertical (height)
EI"E= Horizonkal {length)
----- & Ignote gaps between parts up to= 0.1 mm
----- & Teach mode: minimum patt length = 3.0 mm

‘E’ Forced sko op af :|FI:|| SIS
b Maximum part lengkh = 1III 0
-1 Define viewing areas ko be ignored
-8 Camera trigger
+-B8 Conveying system
=8 Actuators

EI"E= Correlation bebween park bype and actuator no,
----- @ Firsk actuator for good parts = 3
----- % Second actuator For good parts =6

----- #® Bad part to be ejected at ackuator no, = 2

----- & Good part, but jamming sensor full to be ejected at actuator no, =1
----- % Good part, but counter reached ko be ejected at actuatar no, =1
----- & ‘Wrongly oriented part to be ejected at ackuator no, =1

If the function ,,Forced termination of
analysis“ responds because a test part is
too long, 0S3.2 allows to assign a separate
actuator output to the parts thus generated.

Note: All parts generated by this function
will be ejected at the corresponding
actuator position!
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FESTO

| Extended functionality — Key Lock locks all buttons

E11 =0V
E11 =24V

Buttons released

Buttons locked

The Checkbox Compact allows to activate a key
lock via PLC input I11: If 24 V are applied to the
input, both buttons of the Checkbox Compact are
locked so that no further action is possible!

Note: If key lock has been activated, errors cannot
be acknowledged either.

TE-VP/Schnackenburg

ystem OS 3.2

08.08.2006



