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Introduction

1 Introduction

1.1  Purpose of the document

This document describes how to combine a vision system with the KeMotion
tracking technology.

1.2  Target group, pre-requirements

This document is made for the following persons with adequate skill pre-re-

guirements:

Target group

Project engineer

Programmer

Service technician

1.3 Intended use

Assumed knowledge

Technical education (Technical college, engineer or corresponding ex-
perience).

Knowledge of

e the working principles of a PLC

e health and safety regulations

e how to program a PLC (IEC61131)

Technical education (Technical college, engineer or corresponding ex-
perience).

Knowledge of

e the working principles of a PLC

e health and safety regulations

e how to program a PLC (IEC61131)

e the basics of robotics

Technical education (Technical college, engineer or corresponding ex-
perience).

e Knowledge of

e the working principles of a PLC

e health and safety regulations

e how to program a PLC (IEC61131)

This software has been developed to control industrial robots and electrical
servo drives. It must not be used for applications other than those described
in this document, and it must exclusively be used for recommended or ap-
proved target systems.

User manual 2.40
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Introduction KeMotion

ﬂ WARNING!
1) Kemro K2 KeMotion rSeries has not been designed for safety-relevant con-
trol applications such as stopping in the case of emergency or safely
reduced speed.

2) Kemro K2 KeMotion rSeries complies only with safety category B PL a ac-
cording to EN ISO 13849-1. It is therefore inadequate for implementation of
safety functions to protect humans.

3) For safety-relevant control applications or personnel protection additional

external protection measures must be taken, ensuring a safe operation
condition also in case of failures.

1.4 Notes on this document

This manual is part of the product. It must be retained over the whole lifetime
and if necessary referred to subsequent owners or users of the product.

1.4.1 Contents of document
e How to handle the data from the vision system in the PLC to operate with
the KeMotion tracking technology package.
e Usage of the vision system driver in the PLC.
e Software data flow overview.
e Description of the vision system activities and hardware connection.

1.4.2 Not contained in this document

e PLC Programming
e Basics of robotics
e Basics of tracking technology

1.5 Documentation for further reading

Knowledge of the following documents is assumed:

No. Title Target group

e Project engineer
Programmer
e Service technician

PLC Robotic Programming Manual

e Robot operator
. . e Project engineer
Basics of Robotics
e Programmer

e Service technician

8 User manual 2.40
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e Robot operator

e Project engineer
e Programmer

e Service technician

KAIRO Language Reference

e Project engineer
Tracking User Manual e Programmer
e Service technician

All documents listed here may be ordered from KEBA.

User manual 2.40 9
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2 Safety notes

2.1 Representation

At various points in this manual you will see notes and precautionary warnings
regarding possible hazards. The symbols used have the following meaning:

DANGER!
e indicates an imminently hazardous situation which will result in death or
serious bodily injury if the corresponding precautions are not taken.

ﬂ WARNING!
e indicates a potentially hazardous situation which can result in death or se-
rious bodily injury if the corresponding precautions are not taken.

ﬂ CAUTIONI!
e meansthatifthe corresponding safety measures are not taken, a potentially
hazardous situation can occur that may result in property injury or slight
bodily injury.

CAUTION

e CAUTION used without the safety alert symbol indicates a potentially haz-
ardous situation which, if not avoided, may result in damage to property.

A_ e This symbol reminds you of the possible consequences of touching elec-
‘[ \‘ trostatically sensitive components.
Information

Useful practical tips and information

on the use of equipment are identified by the “Information” symbol. They do
not contain any information that warns about potentially dangerous or harmful
functions.

10 User manual 2.40
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KeMotion Hardware concept

3 Hardware concept

This chapter explains the hardware wiring of a typically tracking application
with a conveyor belt and a vision system.

3.1 Connection diagram

The following diagram shows the hardware connections to each important
component which is needed for tracking with vision.

MM 240/A

Camera
System

/
Conveyor Belt = \'
Fig.3-1: Connection diagram of tracking system with vision.

Description of connections

1) The incremental encoder is wired to the incremental encoder input of the
MM 240/A module to provide the position of the conveyor belt to the con-
troller.

2) The latch-input of the MM 240/A is wired to the digital output of the vision
system. Every picture, the vision system raises this output and executes
a latch interrupt event on the controller. Due to this latch event information
the controller can link the position information from the vision system with
the exact encoder position and can predict the further positions of the ob-
jects. Without this link, the controller would not know where or when to
grab.

3) Fieldbus communication connection to the vision system

4) The controller uses the provided information from the vision system and
the incremental encoder to drive the robot via fieldbus.

User manual 2.40 11
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3.2 Compatibility of components

12

Robot

The KeMotion tracking technology works robot independent. So any supported
kinematic type can be used.

Vision system

Following bus systems can be used to connect a vision system to a KeMotion
control system:

e Ethernet
e Profibus
e Serial communication (RS232, RS422, RS485)

The required vision system operation performance depends on the tracking
application.

Encoder

Incremental encoders with the following output voltages can be used:

e +/- 5V differential (RS422)
e + 24V single ended (HTL)
An analog output of 1V sine (peak-to-peak) is not supported. For further infor-

mation on supported encoders and wiring see also the documentation of the
MM 240/A encoder module.

Information

The required encoder resolution depends on the coupling of the encoder to
the conveyor belt. It is recommended to use an encoder resolution such that
the resulting resolution of the conveyor belt is at least 500 increments per
mm. Even if most times the robot is mechanically not able to support that high
accuracy of 1/500 mm, the internal processing of the encoder signals needs
it to produce good results.

User manual 2.40
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4 Vision system

In this chapter the vision system usage and the tasks are described which have
to be done in the vision system.

4.1 Operation tasks

The vision system has to do several tasks to operate correctly with the KeMo-
tion tracking technology package.

e The vision system has to detect and transfer all parts in the field of view
(FOV).

e The vision system should send the the position of the part where the robot
will take or process it (grip point). For gripping this point is typically the
center of gravity.

e The position of the part (X, y, z) must be given in [mm] and not in pixels.
The orientation of the part (a, b, ¢) must be given in [°](degree). Typically
only the values of ‘X', 'y’, and ‘a’ are written from the vision system, all
others are zero.

e The vision system has to send an impulse on a digital output when it takes
the picture. This signal is wired to the latch input of the encoder module
MM 240/A. Typically the digital output of the external photoflash lamp is
used. This information is necessary to get the exact encoder position in
the moment when the picture was taken.

e Depending on the application, the vision system can send an attribute val-
ue (DWORD) for each part. This value is a customer defined bit field in
which the customer can specify bits for process necessary information
which comes from the vision system. Example: Color of part, good or bad
part, type of part, ...

This attribute can be defined for each part and is accessible in the PLC
program and in the KAIRO program. Depending on this attribute the PLC
can handle the parts different and also the robot can decide what to do
with this part.

If one part is detected on more then one consecutive pictures (because
the conveyor belt is very slow) then the attribute for this part must always
be the same.

4.2  Vision system settings

4.2.1 Coordinate system of the vision system

Itis important to setup the vision system coordinate system so that the positive
x-direction of the coordinate system exactly fits with the conveyor belt moving
direction.

User manual 2.40 13
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KeMotion

Information

Most vision system software also includes a self calibrating mechanism with
a calibration pattern sheet. The automatically calibration sheet can be placed
on the conveyor belt and has to be aligned exactly on the conveyor belt.

It could also be helpful to mark the origin of the coordinate system of the vision
on a static place (e.g. conveyor mounting) for further measurement with the
robot tracking reference system.

Fig.4-1: example illustration of the coordinate system of the vision system
... Conveyor belt ... Field of view (FOV) of vision system
... Coordinate system of vision system ... Conveyor belt moving direction (positive
velocity).
4.2.2 Vision system picture update rate

14

The framerate (Frames per second, FPS) which should be executed from the
vision system depends on the size of the field of view (FOV) and the conveyor
belt velocity. Most time it is not necessary to work with the highest possible
update rate the vision system supports. It is also not important to trigger the
vision system pictures in an update rate so that every part on the conveyor is
only seen one times. A good update rate of the vision system is reached when
every part on the conveyor is detected 2 up to 3 times. This is because of
stabilization reasons, if the vision system does not detect a part one time in a
unlikely event. The update rate (FPS) is calculated as shown below:

update _ratel frames  sec] = Conveyor _ belt _velocity[mm/sec] 2.5
- Field of view of cameralmm)

Fig.4-2: formula how to get the frames per second value of the vision system

User manual 2.40
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Vision system

Example

The maximum velocity of the conveyor belt is 1m/sec and the size of the vision
systems filed of view is 0.5m in conveyor belt moving direction.

(1000/500)*2,5=5

The vision system should operate with a frame rate of 5 FPS.

4.2.3 Vision system data transfer timing

User manual 2.40

To ensure that the received parts from the vision system matches the correct
encoder latch data, it is important that the vision system keeps a timing pre-
vention. A next picture can't be triggered before the last part of the picture was
transferred to the controller.

It is not allowed, that the vision system takes a next picture during sending the
parts to the controller, because this will raise a next latch data from the encoder
module. The received parts always refer to the latest occurred encoder latch
data. So the controller will use an incorrect latched encoder position for the
received parts if the next picture is taken during sending the parts.

In applications, in which the trigger signal to take a next picture is sent from
the controller to the vision system, this timing behavior can easily be fulfilled.

15
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KeMotion

5 Software concept

In this chapter the software handling of the objects and the communication to
the vision system is described.

5.1

Dataflow diagram

The handling of the incoming data from the vision system containing the object
information (position and attribute) must be done in the KeMotion PLC.

KeMotion Control

PLC Robot Control
@ = al -
Ethernet, R$232 | Vision System I [ Application — Add parts to [ KAIRO
- \ Device driver ‘ logic conveyor l program }
{ ! ~N—_—— — / ~ —_ / S~ —i -
Encoder signal,

Latch information
Filter parts of

-'-leion System

Y
\5
Conveyor Interface
PLC <> Robot Control

Fig.5-1:

software concept

Description of software concept

16

The vision system device driver is a function block which operates with the
used vision system type. This driver block creates a connection to the vi-
sion system using e.g. Ethernet or serial RS232. The driver analysis the
received data stream from the vision system and provide the data in lists.
The vision system objects have information of their position, attributes and
an ID (identification number).

The application logic uses the received objects. Its possible to filter or split
the objects out depending on the objects attribute or separate them to dif-
ferent robots.

The function block for filtering the double detected objects is provided in
the 'RcTracking.lib'. The name is "RCTR_FilterObjects". (See also in
Tracking User Manual.) This function block detects objects from the vision
system which are seen more than one times and filter them out. Addition-
ally the latest occured latched encoder position from the MM 240/A en-
coder module is added to the object information which is important to get
the correct position of the objects on the conveyor. The output of this filter
objects function block are the new detected objects on the conveyor.

The function block RCTR_AddObject adds objects to the specified con-
veyor interface object list. This function is in the library RcTracking.lib. (See
also in Tracking User Manual. )

User manual 2.40
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Software concept

It is not possible to add more than one object with this function, so this
function has to be called for each detected object which should be added
in a conveyor object list.

e The conveyor interface contains a object list which the robot can access
in the KAIRO program. The conveyor interface also contains information
about the actual encoder value and its resolution.

e In the KAIRO program the robot can fetch the objects from the conveyor
object list. The program gets an object which represents a object on the
conveyor belt. The robot is able to move to this object and process them.
After processing it mark the object as done. This will cause that this object
is removed again from the objectlist.

Information

To filter a object in the PLC out there is no need to sparately kill or delete a
object. Just do not add the object to the conveyor interface objectlist.

5.2  Vision system communication

The tasks of the vision system driver depends on the vision system used. The
following tasks have to be performed by the driver.

Conect to the vision system

Select the detection program of the vision system.

Periodically trigger the image acquisition.

Receive the data from the camera and fill a list with the object data.
Track the state of the camera (Errors,...)

Optionally: Change some customer specified parameters for picture ana-
lysing. (e.g. tolerance values, ...)

5.3 Processing the objects from the vision system

User manual 2.40

The vision system usually sends all detected objects in the field of view. It is
possible that one element on the conveyor is seen and sent twice or more
times.

The function block "RCTR_FilterObject" can be used to filter the objects auto-
matically. Further this function block also adds the necessary latched encoder
information to the objects. See also in Tracking User Manual. Out coming ob-
jects are only the new objects on the conveyor. The objects are now deter-
ministic.

The application logic can now handle the objects. It is possible that the objects
are separated into more than one robot in case of a multi-kinematic system,
so that each robot has to workout the same amount of objects.

The application logic can throw objects away depending on the attribute value
of the object. For example if the vision system sends also a criterion in the

17
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attribute if it is good or bad. Additionally it is also possible to modify or create
a own attribute of the object.

For diagnostics the objects can be supplied with an identification number. This
number will be used in warning and error messages and is also used and dis-
played at the conveyor object logger.

User manual 2.40
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Configuration of a camera

6 Configuration of a camera

User manual 2.40

This chapter descibes the steps to configure a camera in the system. The fol-
lowing camera types are supported:

e Cognex Insight

e Generic TCP

Configure PLC

Attach a new element "Vision" in the PLC configuration.

I e—

Append Subelement 3 Messages...
CAM Master,,,

Calculate addresses CAM Device...
Robots... |
Drives EtherCaT...

Copy Chrl+C

Drives CAM. ..
Drives Sercos I,
Crives Sercos 111,
Drives SDC, ..
Drives Virtual, ..
Encoder...
Profibus_Master. ..
Wiew, ..

Wisian, ..

Fig.6-1: Attach device
Append a new element for each camera.

Eb-- i KeMotion Contraol -
- Communication[ $LOT]
------- 1] Ex tModules[SLOT]

o @ Vigion[ VAR

Insert Elemant k|
Append Subelement k Cognex Camera...
Generic TCP Camera, ..

Calculate addresses

Cuk Chrl+3
Copy Chel+C
Delete Dl

Fig.6-2: Attach camera

IO Configuration

Configure a digital high-speed output (discrete output on the camera, not an

output which is on an ethernet connected io-module). Use the type “Acquisition
Start” with a pulse length of 5-10ms. Connect this output to the latch input of
the KeMotion encoder module MM240/A. This signal is necessary to latch the
actual encoder position when the image is acquired.

19
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IEC libraries

To use cameras in an IEC-project the libraries KVision.lib and KVisionUtils.lib
are needed.

6.1 Cognex Insight

20

To use a Cognex Insight camera in the system, the following steps are nec-
essary:

Install Kemro Automation Snippet

Configure PLC

Configure camera

Add Kemro Automation Snippet to the job

Install Kemro Automation Snippet

Copy the file Kemro_Automation.cxd from the delivered DVD (directory: target/
vision) into the Snippet-directory of the Cognex installation (f.e. C:\Program
Files\Cognex\In-Sight\In-Sight Explorer 4.4_0\Snippets).

Configure PLC

Configure the PLC as described previously, choose "Cognex Camera" for the
camera type.

Enter the necessary parameter for the camera.

B~ oi KeMotion Control -2
i Comminication[3LOT, B Eognes: Camera 1
B 9] ExtModules [SLOT]

B [ Vigion[

Mame: Cognex

Lo [ fCo
Connection

IP address: 0.00.0 Telnet port: 23
Login
User name: adrir Password:
Fig.6-3: Parameter
Entry Description
Name The name of the camera. A variable with this name is instantiated
in the PLC project and therefore it must be a unique variable name.
IP adress The IP adress of the camera.
Telnet port The telnet port as it is configured on the camera.
The user name to login to the camera. This user must have full
User name
access to the camera.
Password The password for the user.

Configure camera

In the Insight Explorer select the menu entry Sensor » Startup....

User manual 2.40
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Configuration of a camera

User manual 2.40

Enable the online-checkbox in the startup and select a job. Do not select <new>
because in this case the PLC detects an unsaved job after restart of the cam-

era.
PC - Startup |
v Orline
Job: I DetectObjects.job j
ITI Cancel |
Fig.6-4: Cognex Insight Start-up dialog.

In Property sheet of the "AquireiImage cell" (double click on cell A0O) set the
Trigger to External and the Buffer Mode to Single.

A | B | © | D | E | F | G

o[2irmage 1
1l % rC - Property Sheet - Acquireln: =181x]
? Edit Insett Help
El i H S @

4
? Trigger I External j
? Manual v
T E #posure | S.DDD::I
E Automatic Exposure {Disabled,1000,10}
E Auto Expoze Region {0,0,480 640}
10| Start Row 0=
1"l Number of Raows 4805
]_ Light Cantral {E xpozure Contralled,0,0,0,0}
12| Gain 1285
14| Difset 33
]_ Orientation Marmal e
]_ Metwark, Trigger
]_ Buffer Mode
]_ Delay I 0=
14| Focus Metric Region 180,100,320,440,0,0
2_ ‘white Balance Region {0.0,480,640}
; Line Scan {Software Encoder 40,0 Mo Clipping}
2_ Trigger Debounce | 1 ::I
5
ul |d [ 2
2
Z Buffer Mode
3 MNumber of buffers used for image acquisition.
28]
29|
30|
— oK I Cancel
Ell|

o]

Fig.6-5:

Acquirelmage cnfiguration

In the Cognex Explorer select the menu entry Sensor » User List... to open
the users dialog. Ensure the user for the PLC has full access rights to the

camera.

21
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Spreadsheet Snippet

For the communication with the KeMotion controller you must include the Ke-
Motion snippet in the job.

KEMRO Autornation

DataPort [ 3000/ ®Device
X Y A Attribute 1D Binirite nyrite
o000 o000 o000 060,00 [ Brite
oood o000 o000 O BC0; 00 [ Brite
noo0) 0000 0,000 000,80 [ Birite
o000 o000 o000 060,00 [ Brite
oood o000 o000 O BC0; 00 [ Brite
noo0) 0000 0,000 000,80 [ Birite
o000 o000 o000 060,00 [ Brite
oood o000 o000 O BC0; 00 [ Brite
noo0) 0000 0,000 000,80 [ Birite
o000 o000 o000 060,00 [ Brite

=FESFESPRSFESFESPRS PRV ESPRSP

Fig.6-6: The KeMotion spreadsheet snippet.

The snippet contains ten lines for sending object data to the controller, one line
per object. If you need less lines just delete them from the end of the snippet.
If you need more just copy them to the free space below the snippet.

You must link the cells in five columns (X, Y, A, Attribute and ID) on the left
side of the snippet to the cells that contain the appropriate object data.

The data port is the port of the camera to which the controller connects for
receiving the object data. You can change the data port in the first line of the
snippet.

When one of the first five columns contains an error (#ERR) then this line is
not transferred to the PLC. Thus if a tool detects less than the maximal number
of parts then the detected parts are sent to the camera only.

6.2 Generic TCP

To use ageneric TCP camerain the system, the following steps are necessary:

e Configure PLC
e Configure camera

Configure PLC

Configure the PLC as described previously, choose "Generic TCP Camera"
for the camera type.

Enter the necessary parameter for the camera.

22 User manual 2.40
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Bl &:iKeMotion Control

Comnunication[$LOT)
- 19] ExtModules[3LOT]

I® Generic TCP camera 1

B @ Tision[VAR] Mame ’W
Connection
IP address: ,W Data port: ’237
Fig.6-7: Parameter
Entry Description
Name The name of the camera. A variable with this name is instantiated
in the PLC project and therefore it must be a unique variable name.
IP adress The IP adress of the camera.
Data port The data port as it is configured on the camera.

23
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7 Camera Drivers

This Chapter describes the camera drivers that are included in the KeMotion
targets.

7.1  Datatypes for camera interaction (KVisionUtils.lib)

KVisionUtils.lib offers necessary data types for an interaction with a camera.
The following types are available:

Name Description
TKVIS_CamName Name of the camera

Cartesian frame with six coordinates for position and orientation

of the object
TKVIS_CartFrame ) ) ] . o
Kartesischer Frame mit 6 Koordinaten fur Position und Orientier-

ung des Objekts
TKVIS_Object Object with cartesian frame, ID and attribut

List (fixed length) of TKVIS_Objects and numeric value (integer),

TKVIS_ObjectList how much strings are in the list

List of strings (fixed length) and numeric value, how much strings

TKVIS_LineList are in the list

TKVIS_DiagnosisData Diagnostic data
TKVIS_Diagnosis Diagnostic settings

7.2  Camera Drivers (KVision.lib)

The library KVision.lib provides functions to interact with a camera (e.g. Con-
nection to PLC or triggering a picture).

A camera excecutes its program and sends the results as strings over the data
port to the PLC. Image results have to start with the string 'Image' and end with
the string 'Done'. Other kinds of results have to start with the string 'Result' and
end with the string 'Done'. The camera driver installed on the PLC analyzes
the strings. If a string within an image result has a valid object format, an object
of the type TKVIS_Objectis generated and added to the object-list (TKVIS_Ob-
jectList). Otherwise the string remains unchanged and is added in the string-
list (TKVIS_LineList). In this case the application decides about the further
processing. Objects of the object-list can be used by the RCTracking.lib or
directly by the application.

Both lists are valid for one update-cylce of the IEC-program. These lists are
overwritten every cyle. Result acquisition can take more than one cycle. After
completing a result acquisition the appropriate return value (‘Done' or 'Image-
Done') of the camera driver is set to TRUE for one cycle. After this the next
acquisition starts and the return value changes to FALSE.

KVision.lib provides own data types and function blocks (camera driver) for
each supported camera type.

24 User manual 2.40
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KeMotion Camera Drivers
The following camera types are supported:
e Cognex
e Generic TCP

7.2.1 Cognex

User manual 2.40

The table below provides a list of all data types and function blocks:

Name

CAM_COGNEX_REF STRUCT

KVIS_CgxClient

TKVIS_CgxJobName STRING

CAM_COGNEX_REF

Function block

Description

Data structure of Cognex cam-
era

Type

Camera driver for Cognex In-
sight camera

Name of Cognex-job

For every configured cognex camera a global variable of type CAM_COG-
NEX_REF is automatically generated. Its name is identical to the name given
in the PLC configuration. This variable is needed for a call to the function block
KVIS_CgxClient. It also contains a member called Diagnosis of type
TKVIS_Diagnosis that contains useful information fort the programmer.

KVIS_CgxClient

This function block contains the camera driver. Cognex cameras transmit sole-
ly images over the data port, therefore the corresponding return value is called

1 1
ImageDone'.
EVIS_CGECLIENT
—Enahle : BOOL Online : BOOL—
—Job : TEVIZ_ CgxJoblame Objects : TEVIS_ObjectlListi—
—{DataFort : UINT Lines : TEVIS LineList—
—TriggerInterval : TIME ImageDone : BOOL—
—%ingleShot : BOOL AetTriggerInterwval @ TIME—
—Cam : CAM COGNEX REF (VAR IN_ OUT) Error : EBOOL—
ErrorId : THCE ErrorID—
Cara : CAM COGNEX REF (VAR IN OUT)|—
Fig.7-1: Function block

Description of the data types:
VAR_INPUT

Name Type
Enable BOOL
Job TKVIS_CgxJob-
Name
DataPort UINT

Description

Upon a rising edge the driver connects to the cam-
era, sets the job and starts with image acquisition.

The name of the job that must be set on the camera
before going online.

Data port (as specified in the snippet)

25
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Name Type
Triggerinterval TIME
SingleShot BOOL
VAR_IN_OUT

Name Type
Cam CAM_COG-

NEX_REF
VAR_OUTPUT

Name Type
Online BOOL
Objects T_KVIS_ObJect-

List
Lines TKVIS_LineList
ImageDone BOOL

ActTriggerinterval TIME
Error BOOL
ErrorlD TMCE_ErrorID

7.2.2 Generic TCP

The table below provides a list of all data types and function blocks:

26

Description

The minimal interval between two image acquisi-
tions. If the processing of the image needs longer
then the actual trigger interval is not relevant. With
the value T#0ms the automatic trigger is deactiva-
ted. This value can be changed all the time.

Upon a rising edge a single image is triggered.

Description

Reference to the camera

Description

TRUE if the camera is connected and ready to ac-
quire images.

A list containing all objects that were received from
the camera in this update cycle. This output can di-
rectly be connected to the object input of the func-
tion block RCTR_FilterObjects

A list containing all lines that were received from the
camera in this update cycle which were not conver-
ted to objects.

When the last result string for an image is received
from the camera this output is set to TRUE for one
cycle. In the same cycle the last results may be
available in the lists.

The actual executed trigger interval.
Indicates an error
Detailed error description

Name Type Description
CAM GENTCP REE STRUCT Data structure of a generic
- - TCP camera
KVIS_TCPClient Function block Camera driver for a generic
TCP camera
TKVIS_TcpCommand STRING Command for the camera

CAM_GENTCP_REF

For every configured TCP camera a global variable of type
CAM_GENTCP_REF is automatically generated. Its name is identical to the
name given in the PLC configuration. This variable is needed for a call to the

User manual 2.40
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function block KVIS_TCPClient. It also contains a member called Diagno-
sis of type TKVIS_Diagnosis that contains useful information fort the pro-
grammer.

KVIS_TCPClient

This function block contains the camera driver.

ENI3_TCPCLIENT

—Enable : EOOL Online : EOOL[—
—Command ; TEVI3_TopConmand Busy : BOOLI—
—TriggerInterval : TIME Ohiects @ TEVIS_Objectlistr—
—3ingleShot : EBOOL Lines : TEVI3_LinelListf—
—Cam : CAM GENTCP_BEF (VAR_IN_OUT) Done : BOOLR—

AetTriggerInterval : TIMER—

Error : BOOL—

ErrorId : THCE ErrorID—

Cam : CAM GENTCP FEF (VAR _IN OUT)|—

Fig.7-2: Function block

Description of the data types:

VAR_INPUT
Name Type Description
Enable BOOL Connect to the camera.
Command ;k;\é:jS_TcpCom- Command that should be sent to the camera.
The minimal interval between two transmissions of
the command. If the processing of the command
Triogerinterval TIME lasts longer then the next command is started im-
99 mediately after completion. With the value T#0ms
the automatic trigger is deactivated. The value can
be changed at any time.
SingleShot BOOL Upon a rising edge a single command is triggered.
VAR_IN_OUT
Name Type Description
Cam CAM_GENTCP_ Reference to the camera
REF
VAR_OUTPUT
Name Type Description
Online BOOL TRUE if the camera is connected.
Busy BOOL TR_UE as long as the function block needs to be
maintained.
User manual 2.40 27
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Name

Objects

Lines

Done

ActTriggerinterval
Error
ErroriD

Type

TKVIS_Object-
List

TKVIS_LineList

BOOL

TIME
BOOL
TMCE_ErroriD

Description

A list containing all objects that were received from
the camera in this update cycle. This output can di-
rectly be connected to the object input of the func-
tion block RCTR_FilterObjects

A list containing all lines that were received from the
camera in this update cycle which were not conver-
ted to objects.

When the last result string for an command is re-
ceived from the camera this output is set to TRUE
for one cycle. In the same cycle the last results may
be available in the lists.

The actual executed trigger interval.
Indicates an error
Detailed error description
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8 Diagnosis

In this chapter some possibilities for the diagnosis of the vision components
are described.

8.1  String format

The object strings that are generated by the camera and sent to the PLC con-
tain tagged values in square brackets, separated by semicolons. A complete
object string is for example

[X:<x>;Y:<y>;A:<a>;ATTR:<attr>; ID:<id>], where the parts in an-
gle brackets are the actual values (<x>: x-coordiante, <y>: y-coordinate, <a>:
angle, <attr>: user defined attribute, <id>: user defined id). When one of the
tagged values is missing then the parser sets it to 0. The order of the tagged
values does not matter. Thus [ID:<id>;X:<x>;Y:<y>] would also be a
valid object string.

8.2 PLC camera driver

User manual 2.40

The variable that is instantiated for a configured camera contains a member
named Diagnosis of type TKVIS_Diagnosis. This member contains infor-
mation about the current state of the camera driver. When you debug your PLC
application you can see the following information in the diagnosis struct.

29

© KEBA 2010

KIEBA



Diagnosis KeMotion

ooos | 00 b .online =
ooos| e .Error =
ooow | e ErrorId = eMCE InfolNoError
ooos | 0 e .Jobh = 'FindTheElobs!'
ooog | e .TriggerInterval = T#304ms
ooio) e .LastNrOfDatalines = 6
ogoii|) 0 e CAoccNrOfImages = 36
oolz | 0 g JAccNrOfDataLines = 210
0013 E-.Lines
ooi4| P b .Lines[0O] = 'Done!'
gois| i e .Line=s[1] = ' Image'
aoie | P e .Lines[2] = '[E:164.774933;¥:279.540466;4:90; ATTR:0; ID:0]"'
ooiv) i b JLines[3] = ' [E:144.194275; V175, 246017; 4:90; ATTR:0;ID:0]"
oois| i i Line=[4] = '[X:97.305275;¥:135.7282427;4:90; ATTR:0; ID: O] "
ogis| i e LLines[5] = '[X:81.044584;Y¥:73.941277 L:90; ATTR: 02 ID:0] "'
gozo | i e .Lines[&] = 'Done'
goz1| 0 P b .Lines[7] = ' Image'
gozz | i e .Lines[5] = 'Done’
gozs | i e .Lines[9] = 'Image'
goz4 | P b .Lines[10] = 'Done'
gozs| i e .Line=s[11] = 'Image'
goze | P e .Lines[12] = '[X:574.4055158;7¥:54.843769;4:90; ATTR:0; ID:0]"
oozw ) i b JLines[13] = '[X:567.057617;¥e352.9101258; 4:90; ATTR: 0; ID; 0]
oozg| 0 i i .Line=[14] = '[X:552.410461;7:191.394959; 4:90; ATTR:0; ID:0] "'
gozoa| i b .Lines[15] = 'Done'
goso | i e .Lines[16] = 'Image'
aosi| i e .Lines[17] = '[:603.824402;¥:319.208615; 4:90; ATTR:0; ID:0]"'
oozz | i b JLines[18] = '[X:523.037596;¥:424.950897; 4:90; ATTR:0; ID; 0]
oo3s | 0 b .Lines[19] = '[X:515.661804;Y:234.070679; 4:90; ATTR:0; ID: 0] "'
oos4| i e Lines[20] = '[X:429.02652;:¥:54.85585814:90; ATTR: 0 ID: O] "
aoss| i e .Lines[21] = '[E:421.632202;¥:352.983945; L:90; ATTR:0; ID:0]"'
aose | P e .Lines[22] = '[E:406.943329;¥:191.404129; 4:90; ATTR:0; ID:0]"'
aosv? | i e .Lines[&3] = 'Done'
oo s| 0 0 e .Lines[z4] = '—- !
aozo| P e .Lines[25] = !Image'
oo4o) P e .Lines[Z6] = '[X:310.136078;¥:279.59436;4:90; ATTR:0; ID:0]"
oo41| 0 P e .Lines[27] = '[E:289.62796;T:175.228851;4:90;ATTR:0;ID:0]"'
oog4z | b JLines[28] = '[X:242.700897;¥:135.759445; 4:90; ATTR:0; ID; 0]
oo4s | 0 b LLines[29] = '[X:226.445374;¥:73.960065;:90; ATTR:0;ID:0]"
oo44| 0 i LLines[30] = '[X:160.346664;V:279.513062;4:90;: ATTR:0; ID: 0] !
ao4s| 0 e .Lines[31] = '[E:76.636307;7:419.0584137;4:90;ATTR:0;ID:0]"'
oo4e | 0 e .FirstLine = Z4
nna7

Fig.8-1: The vision diagnosis struct.

Manual, LogLines, Data.Lines

Data.Linesis aring buffer of length gcKVIS_DiagnosisLineBufLen that
containes all the lines that where received by the camera driver. In the diag-
nosis buffer the lines are truncated to a length of gcKVIS_DiagnosisLine-
Len. A line of dashes is inserted at the end of the ring buffer. If you set
Manual to FALSE then every image is logged into the buffer. If you set Man-
ual to TRUE then you can trigger the logging of one image by setting
LogLines to TRUE. Manual affects logging only and has no influence on the
camera driver.

Data.Online, Data.Error, Data.Errorld, Data.Job, Data.Triggerinterval

Those members reflect the inputs and outputs of the camera driver function
block. Data.TriggerInterval is the actual trigger interval.
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Data.LastNrOfDataLines

The numer of data lines from the last image that was logged into the ring buffer,
not counting control lines like Image or Done.

Data.AccNrOfDataLines, Data.AccNrOflmages

The accumulated number of data lines and images. These values also count
the images that where not logged into the ring buffer.
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