& Leuze electronic

the sensor people

L

RODsoft

Configuration softwar

GB 02-11/08 50110695

SOFTWARE AND PROTOC



& Leuze electronic Table of contents

2.1

2.1.1
2.1.2
2.1.3
21.4
2.1.5
2.2

2.2.1
222

3.1
3.2
3.3

4.1
4.1.1
4.1.2
413
4.2
4.2.1
422
4.3
4.4
4.41
442
4.5
4.6
4.6.1
4.6.2
4.6.3

General iNformation ... ———————————— 4
About the program "RODSOf" .......c..ei it 4
EXplanation of SYMDOIS ........cooiiiiiii e 4
(07001 = 1o 3= To Lo [ (=== TSP T PR TT PSR PRUPPRTPR 4
Hardware and software installation 5
HAFAWAIE ...ttt et ettt e b e sen e e ene e eneeneee s
Connecting the rotoScan ROD4-3..

Interface assignment X1 and X2................

Connector assignments for connection X1 ... 7
Connector assignments for connection X2 (RS 232)..........cccveieriereerieiieeienee e seesee e seeenaeenes 8
Connector assignments for connection X2 (RS 422)...........c.ccciiiiiiriiiiiiiiieeee e 8
SOFIWATE ...ttt ettt ettt h e nan et et eans 9
SYSIEM FEOUITEIMENTS ...c.itiiiiiee ittt et sttt e st e e sbb e e sabe e e sbeeenbbeesabeesneeenteesbeeennns 9
T3 e= 11 E= o] o O OO P PO PP RPRPRRUPTOP 9
First Steps ..o ...10
GENETAI TEIMATKS ...ttt ettt et ettt e et e bt e s en e e ebeenaneeneeeeane 10
Launching the Program ... et e e as 10
Procedure / WOTK @rEas..........cueoireeiierieieseeieeste e 14
Description of the user interface 15
Graphical work area / detection fields ...........ccociriiiiiiiiei 15
Changing over between detection field PaIrs...........ccceeiiiriiiiiiieeeee e 16
4-field MOE ....c..coiiiiieieeeec e .19
Displaying measurement diagram/detection fields . .20
Tabs and toolbar...........cccoceeiiiiiiiiiiiiee .21
LI 1oL PSP POR PR TUPRPPRPRIN 21
BULONS ...ttt r ettt nee e n e reene e 21
THE MENU DA ... s 25
Displaying status information .............cooiiiiiiiii e 30
DALA SOUICE ...ttt ettt a e bt e e et n e e s e nn e e neenre e 30
LS LU T3 o T Y USSR 30
ACCESS IBVEIS ... e 31
Program SEHNGS .......uiiiii e e 35
Configuring the serial interface. ..35
Setting the program langUAGJE ...........ccci i e 35
Selecting the background COIOUF ..........cc.oiiiiiiiieiiee e 36

Leuze electronic RODsoft 1



Table of contents & Leuze electronic

5 Editing / configuring the device configuration ...........ccecvviimninininsnnnena, 37
5.1 General information and ProCEAUIE .........c.uiiiiieie i e e e e e e neee s 37
5.2 Current sensor CoNfiGUIatioN ..o 39
5.3 Changing configuration parameters ............cooee e 39
5.3.1 Configuration WIZard............ocoiii e 39
5.3.2 Tree view of the configuration ............ccccooevvenieinicnienen. ...46
5.3.3 Supplementary information on the "Presettings" parameter ............. .53
5.3.4 Supplementary information on the "Power-up properties" parameter .. .54
5.3.5 Supplementary information on the "Dust suppression” parameter............cccccveevveeiiieencieeniiieennns 55
5.3.6 Supplementary information on the "Admissible field pair changeovers" parameter..................... 60
5.4 Storing/loading CoNfigUIation ...........coeiiiiiiiii s 62
5.5 Transferring a configuration to the sensor ..., 62
5.6 Resetting sensor to factory SettingsS .......c.eev i 63
6 Working with detection fields.........ccccuiiiimrinissinn 64
6.1 General iNFOMATION ..........iiiiiii et 64
6.1.1 Position determination .64
6.1.2 Enlarging or reducing the work area .. .65
6.1.3 MoVING the diSPIAY .......c.ooiiiiii 66
6.2 Defining detection fields ... 67
6.2.1 Creating New deteCtion fIEldS ..o 68
6.2.2 Changing detection fields ... 74
6.3 Reference boundaries.................... .82
6.4 Saving and loading detection fields .. ..88
6.5 Transferring detection fields............cooiiiiiii 88
7 Measurement data transfer / protocol info ........ccuerrrrsensmnsensrnsnnsrs e 920
7.1 Time behaviour / transSmisSSioN SPEEM ..........coiueiiiiiiiiiieeie et 90
7.2 ProtoCol STIUCIUNE ........coiiiiiii s 93
7.21 151 £ 1o SO PP PRSPPI 93
7.2.2 (] 0T =1 o SRR 94
723 (O] o1 (T o Ny USROS 94
724 Option 2.. .94
7.25 Option 3.. .95
7.2.6 Scan number-.... ...95
727 ANQGUIATE STEP SIZE....eeiiieiieeiie ettt ettt ettt s et sa e e b e e re e n e e eneennee 95
7.2.8 £ €= T4 G- 13T [ SRS 96
7.2.9 SEOP ANGIE ... e e e e e e e e nne s 96
7.2.10  Distance MeasuremMeENt VAIUE...........coiiiiuieitieiieee ettt nae e ene s 96
7.2.11 Check byte ....cccvevveeeeenne .97
7.212 EN .o .97
7.3 Transmission of warning and error messages.. ..98
7.3.1 WAINING MESSAGES ...eeeuveeiueiteieteetee st ste e ettt et e sttt e see e sabeeaasbe e saseeebe e e abseesbeessneennneeenbeesanneenane 98
7.3.2 ErTOr MESSAGES ... e e 98
2 RODsoft Leuze electronic



& Leuze electronic Table of contents

8 System information and error handling........cccovvmrismnsnis i 99
8.1 Loading status information from the SENSOr..........ccciiiiiiiiiiii e 99
8.2 Loading diagnostic data from the SeNSOr............ccciiiiiiiiiiiiiic s 100
8.2.1 DiagnostiC COAES ANT CAUSES .....cuveiiirieriiieetie ettt ettt ettt et eab e e e e e naneeeas 101
8.3 Create service file

8.4 Adjust WINAOW SUPEIVISION ......eeiuiiiiiiiiiiitiiiee ettt 106
8.5 ReSEttiNg the SENSOK .......eiiieee e 106
9 LY o o T T [ G

9.1 Terms and abbreviations ROD4-3... and RODsoft software

Leuze electronic RODsoft 3



General information & Leuze electronic

1.1

=10

1.2

=10

General information

About the program "RODsoft"
The software described here is intended for the configuration of the rotoScan ROD4 with the
use of a PC.

The present Version 1.16 of ROD4 the configuration software has been compiled for Micro-
soft® Windows 95/98/NT/2000/XP/Vista and permits the configuration of all ROD4 model
generations ROD4-3..., ROD4-2... and ROD4/ROD4-0....

Notice!

This manual describes software version 1.16 in combination with the latest device genera-
tion ROD4-3....The previous products (ROD4 and ROD4-2...) can also be configured with
RODsoft V1.16. In this case, parameters that are not supported are not displayed in the user
interface; the previous products only use functions and configuration values that existed at
that point in time.

With this software, it is possible to follow the measurement contour scanned by the ROD4-
3... and to visualise any objects detected in the detection fields. The detection fields can be
created with the program and adjusted to conform to the environment.

By means of an easy-to-use software interface, the ROD4-3... can be configured for a wide
range of application areas.

Additional diagnostic and service functions round out the software.

Explanation of symbols

The symbols used in this description are explained below.

Attention!

This symbol precedes text messages which must strictly be observed. Failure to heed this
information can lead to injuries to personnel or damage to the equipment.

Notice!
This symbol indicates text passages containing important information.

Contact address

Leuze electronic GmbH + Co. KG
In der Braike 1

D- 73277 Owen/Teck

Telephone: +49 (0) 7021 573 0
Fax: +49 (0) 7021 573 199
www.leuze.de

RODsoft Leuze electronic
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Hardware and software installation

Hardware

Connecting the rotoScan ROD4-3...

To configure the sensor, connect control cable (X1) to the power supply (safety transformer
24V, 2.5A, 1.25A semi-time-lag fuse) and the interface cable (X2) to the PC or notebook.
Before commissioning the system, please check the pin assignments, the wiring, the supply
voltage and the safeguarding. In spite of the sensor's robust housing and fittings, which
include various internal safety mechanisms, damages resulting from misconnection
cannot be excluded.

Notice!

The connection of the ROD4-3... is described here only briefly. Detailed information can be
found in the technical description "Area Scanning Distance Sensor rotoScan ROD4-3...".

a) Connection for configuration only
b) Dummy connector
c) Connector X1 (15-pin, SUB-D)
d) Connector X2 (9-pin, SUB-D)

Figure 2.1: Connecting the rotoScan ROD4-3...

Leuze electronic RODsoft 5
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2.1.2

Interface assignment X1 and X2
Interfacees of the rotoScan ROD4-3...

Connection

Connector

Signals

X1

SUB-D 15-pin

Power supply

Switching outputs/alarm output
Inputs for field pair changeover
Restart/reset input

¢ Configuration connector

X2

SUB-D 9-pin

rotoScan ROD4-3... <—> PC interface
* Parameter configuration
¢ Detection field definition
¢ Measurement data transfer
¢ Diagnosis

Table 2.1: Interfaces X1 and X2

RODsoft Leuze electronic
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Connector assignments for connection X1

PIN | Signal |Description Wire colour
KB-ROD4-...
1 GND Supply voltage ground black
Safe input "restart-disable", reset of
2 Restart |the sensor and connection of the blue
restart button
3 uB Supply voltage +24VDC red
4 FPS1 Changeover of detection field pairs orange
Output for object detection in the far
detection field and for warning mes-
sages such as "Window lightly soiled"
5 ALARM1 |or "Window heavily soiled" (configura- |yellow
ble).
4-field mode: Output for object detec-
8 tion in detection field_f 1
7 6 FPS2 Changeover of detection field pairs green
6 7 FPS3 Changeover of detection field pairs violet
5 8 FPS4 Changeover of detection field pairs grey
4 9 NC Do not use! -
3 10 NC Do not use! -
2 Semiconductor output, shutdown on
1 object detection in the near detection
11 Fn1 field, channel 1. white
4-field mode: Output for object detec-
tion in detection field_n 1
Semiconductor output, shutdown on
object detection in the near detection
12 Fn2 field, channel 2. white/black
4-field mode: Output for object detec-
tion in detection field_n 2
13 NC Do not use! -
14 NC Do not use! white/brown
Warning and error output
15 | ALARM2 |4-field mode: Output for object detec- |brown
tion in detection field_f 2

Table 2.2:

SUB-D15 pin assignments for interface X1

Leuze electronic
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2.1.4 Connector assignments for connection X2 (RS 232)

PIN| Signal |Description
1 NC Do not use!
2 TxD Data communication, transmission
3 RxD Data communication, reception
! 6 4 NC Do not use!
z ; 5 | GND/shield Séc;uvr;ﬂﬁst;igl)ding (to be connected only on the cabinet
4 "
5 ? 6 RS 232 S:If;tilg: :sSRZSSE/BF;Sin‘gff;ace: do not use!
7 NC Do not use!
8 NC Do not use!
9 | Reserved |Reserved for test purposes, not wired

Table 2.3:  SUB-D 9-pin — pin assignments for connection X2 as RS 232 port

2.1.5 Connector assignments for connection X2 (RS 422)

Notice!

O
ﬂ If you would like to work with an RS 422 interface, you must connect PIN 6 with PIN 5 (GND)
by means of a bridge.

PIN| Signal |Description
1 TxD+
RS 422 transmitted data
2 TxD-
! 3 RxD- ,
2 RS 422 received data
4 RxD+
3 — -
. 5 | GND/shield Qroung/shleldlng (to be connected only on the cabinet
side with PE)
° 6 | Rsapp |Selection RS 232/RS 422,
selection as RS 422 interface: bridge to PIN 5!
7 NC Do not use!
Connection 8 NC Do not use!
PIN 51to PIN 6 .
9 | Reserved |Reserved for test purposes, not wired

Table 2.4:  SUB-D 9-pin — pin assignments for connection X2 as RS 422 port

8 RODsoft Leuze electronic
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2.2 Software

2.21 System requirements

U Intel® processor at Pentium® level or faster (or compatible models, e.g. AMD®)
* Atleast 16 MB RAM

* CD-ROM drive

* Hard disk with at least 30 MB available memory.

* Free RS 232 interface (serial) or alternatively RS 422

+ Microsoft® Windows 95/98/NT/2000/XP

2.2.2 Installation

The supplied installation CD-ROM is required for installing the RODsoft configuration soft-
ware. Alternatively, the RODsoft configuration software is available for download on the
Internet under http://www.leuze.de.

A self-explanatory installation routine is started with the Setup.exe setup program. After the
installation, the program is ready to be started.

Leuze electronic RODsoft 9
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3.2

First steps

General remarks

Attention!

Ensure that the connectors for interfaces X1 and X2 are correctly fabricated and that all ca-
bles are correctly connected. Serious, partially irreparable device errors may result if the X1
interface of the rotoScan ROD4-3... is wired incorrectly. If the connector for the X2 interface
is wired incorrectly, the configuration data may either not be transferred at all or only in part.

Also be certain to read the document "Area Scanning Distance Sensor rotoScan ROD4-xx
- Technical Description". It contains important information on working with the RODsoft soft-
ware.

Notice!

Switch on the power supply of the ROD4-3... before starting the ROD4-3... configuration
software. Data cannot otherwise be received by the device. However, even if the ROD4-3...
is not connected to the PC, you may still define parameters in Offline mode and save them
on the hard disk or evaluate previously stored data.

Launching the program

To start the RODsoft configuration software, make the following menu selection: Start — All
Programs — Leuze electronic —» RODsoft, item RODsoft.

Retrieving configuration data from the ROD4-3...

After starting, your computer — together with the program — establishes a connection to the
rotoScan ROD4-3... and transfers the current configuration data from the ROD4-3... to the
program.

During this process, the following window appears on the screen:

Loading the configuration data from the sensor.

0% ANNNNENENEEN 100%

Figure 3.1: Transfer of the current configuration data

10
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O Notice!
H If this process is not completed successfully, the device is not ready for operation or the con-
nection cable is connected incorrectly.

When starting the software without a ROD4-3... connected, you can still create a configu-
ration offline and save it as a file. Select the Authorized User (AU) access level (password:
RODA4LE) and edit the configuration data using the assistant.

Defining the access level

In the next step, you are prompted by the program to identify your authorisation status by
selecting an access level and entering a password which has been defined for this level.

Change Authority Level g|

Authority

[8]:4 Cancel

Figure 3.2: Changing the access level

For the default setting of the "User" access level, no password is required.

As User, you can display measurement values. Configuration parameters and detection
fields cannot be changed (see chapter 4.5).

ROD4-3...Status information

If your access authorisation was accepted, the ROD4-3... status information is read in and
displayed in a window.

Determing status information of the sensaor.

0% HNNNNNNEEEN 100%

Figure 3.3: Reading in the status information

Leuze electronic RODsoft 11
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#b sensor status information

Firrnware version
Additional distance Z5M

Presettings

Startup delay sfter detect field release
Detect. field near response time
Detect. field far response time
Measurement start segment
Measurement stop segment

Power-up properties

Dust suppression

Check sum

Date when last saved

Admissible field pair changeowvers FP1
Admissible field pair changeowers FF 2
Adrnigsible field pair changeowvers FP 3
Adrissible field pair changeowers FP 4
Admissible field pair changeowers FF 5
Adrigsible field pair changeowvers FP B
Adrissible field pair changeowers FP 7

Date when last saved DF_n 1
Date when last saved DF_f1

MNarme Yalue A
Sensar name

Description

Serial number 070400018

PAversion 56 E
0.349%9mm: 83mm  3500.4000mm: 100mm

Freely selectable presettings / Resolution: 70 mrm
1*40 ms (40 ms)

T1*40 ms (40 ms)

1#40 s (40 ms)

0 (5047

526 (165.047

Automatic start-up

Active

24887

00:0001.01.1900

Admissible for startup - Changeower allowed to
Admissible for startup - Changeowver allowed to
Admissible for startup - Changeower allowed to
Admissible for startup - Changeower allowed to

o
L
W oo

00:0001.01.1800
00:0001.01.1900 v

Figure 3.4: RODA4-3...Status information

12
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User interface of the program
After you close the window which contains the sensor status information, the user interface
of the configuration software appears in the foreground:

Fle View Settings Configuration Detection fislds System data Security Help

Display measurement diagram Configuratiof?. | Define detection figlds System data
e aE |3

£.000~

1.000-
8000 -7.000 6000 -5000 -4000 -3000 -2000 -1.000 0000 1.000 2000 3000 4000 5000 G000 7000 600

Units in Metre
Active pairs in the sensor. 1 Painter position in relation to the centre of the sensor A
Selected field pairs: 1 Position: % i Angle Radius ‘ L
Diata source: File | Final position % v Angle Radius .

ﬁ!DDdcunneEIEd [ROD4 > Measwes  |PC > Measuement diagram &5 | EBBDERSII . thorized User (U] [

1 Menu bar
2 Tab with the 4 work areas:
* Display measurement diagram (active = yellow)
» Configuration
» Define detection fields
e System data
3 Tab-dependent function buttons
4 Graphic work area
5 Status bar

Figure 3.5: RODsoft user interface

Leuze electronic RODsoft 13
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3.3

Procedure / work areas

With RODsoft, you can work both online (with connected sensor) as well as offline
(without connected sensor). To change the work area, click the appropriate tab. The active
tab is displayed in yellow.

Typical procedure

* Connect sensor and start program. The current configuration data are loaded by the
sensor.

* Select the Authorized User (AU) access level (password: ROD4LE).
The status information is loaded by the sensor.

» Edit the sensor configuration and define detection fields.

* Transfer new configuration to the sensor and back up the data by saving to a file.

* Test new configuration in measurement operation.

"Display measurement diagram" tab

Measurement operation is activated; the environment is scanned and the contours of
objects present in the measurement range are displayed in yellow. The current detection
fields are displayed here in red (near detection field) or green (far detection field).

"Configuration" tab

All functions necessary for configuring the sensor and setting parameters are available here.
The sensor configuration can be edited with the aid of the Configuration Wizard or directly
in the parameter tree structure. The configuration data can be loaded by the sensor or from
a file and saved to either the sensor or as a file.

For documentation purposes, the current configuration can be printed or saved as a text file.
In this work area, the sensor can be reset to standard configuration values (factory setting).

"Define detection fields" tab

This work area supports the application-specific definition of up to 7 detection field pairs. The
detection fields can be taught, created interactively with the mouse using the graphical inter-
face or entered numerically. Detection fields which have already been defined can be
changed, faded out or borders cut on a segment-by-segment basis.

By defining a reference boundary, not only is the active near detection field monitored, but
the exact measurement values are also compared with the reference boundary.

Detection fields can be deleted, saved in the sensor or as a file and printed out.

"System data" tab

This work area is used primarily for device identification and diagnostics. Status information
and diagnostic data can be loaded by the sensor. A service file can be created which
contains all information necessary for diagnosing the sensor.

In addition, adjustment of the front window sensor can be performed here (e.g. following an
exchange) and the sensor can be reset.

RODsoft Leuze electronic
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Description of the user interface

Graphical work area / detection fields

Various components comprise the actual graphical work area of the program. The work area
serves primarily for reading the measurement values and defining the detection fields.

Inactive detection fields (grey)

'l

|~

S o o N 1 R
Il.....ﬂl'il
LW

T
El
—
N
~
RNl
vl
'l
9
)
AR
[

1,000 0500 0 0,500 1,000

~

Rulers Measurement value
display (yellow)

Active detection field Active detection field
near (red) far (green)

Figure 4.1: Objects on the work area

Rulers

"Meter" is the unit of measurement used for the rulers. When you zoom, the gradations on
the rulers change appropriately for the given zoom level.

Leuze electronic RODsoft 15
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Displaying measurement values

In the "Display measurement diagram" tab, you can view the current measurement values
of the sensor as a yellow curve. The laser in the device scans the environment at a scanning
rate of 25Hz. If an object enters the scanning area, it is therefore detected by the laser within
no more than 40ms. In the display, the object is displayed simultaneously with the detection
by the laser.

Notice!

The display of the measurement values on the screen corresponds to the alignment of the
ROD4-3.... If a person or object e.g. in the view direction of the ROD4-3... enters the scan-
ning area from the right, the measurement line changes at the right.

You can, however, also rotate the graphical work area by 180°.

In the "Configuration" and "System data" operating modes, the last measurement contour
measured prior to switching to the given operating mode is frozen on the screen.

Detection fields / detection field pairs

Eight reversible detection field pairs (7 configurable + 1 permanently defined) enable optimal
adaptation to the applications. A detection field pair is considered to be the combination of
both a near and far detection field. The following designations are used in the RODsoft
configuration software:

Detection field pair x consists of detection field_n x (near) and detection field_f x (far).
The near and far detection fields are represented by different colours in the RODsoft config-
uration software: near = red, far = green.

Detection field pairs 1 ... 7 can be freely defined by the user. Detection field pair 8 is perma-
nently defined. Both detection field_n 8 as well as detection field_f 8 are set to zero here.
This means that no area monitoring takes place when detection field pair 8 is activated, and
the respective outputs are switched on.

The near detection fields (1 ... 7) can be defined with a radius of up to 30m; the far detection
fields (1 ... 7) can be defined with a radius of up to 50m.

Changing over between detection field pairs

Attention!

Depending on which detection field pairs are configured, 1 or 2 detection field pairs
may be simultaneously active and simultaneously monitored!

Only detection field pairs 1 through 4 are configured

If only detection field pairs 1 through 4 are configured in the RODsoft configuration software,
i.e. it is only possible to start with a field pair between 1 and 4 and it is only possible to
changeover between a field pair between 1 and 4, then a maximum of 2 detection field pairs
may be simultaneously active and monitored.

RODsoft Leuze electronic
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Admissible pairs of fields (ZF) for sensor startup

B A
% % You may startwith 2P, ZP2, ZF3, ZP4

Admissible field pair changeowers

IENENEE AEE
1_- XX You may switch from ZP1 to ZF2, ZP3, Z2P4
- 2_)( - oM You may switch from ZP2 to ZP1, ZP3, ZP4
3w ox - x You may switch fram ZF3 10 ZF1, ZF2, ZP4
4 |x x - You may switch from 2P4ta ZF1, ZF2. Z2F3
5_ T - Mo changeover to other field pairs is permissible.
B - Mo changeowver to other fisld pairs is permissible.
7 | - Mo changeover to other field pairs is permissible

Figure 4.2: Configuring detection field pairs 1 through 4 only

The four control inputs FPS1 ... FPS4 can be used to change over between the detection
field pairs. The following table shows the admissible control options.

Control input Meaning
FPS1 | FPS2 | FPS3 | FPS4

1] 0 0 0 Detection field pair 1 is active

1 0 0 0 Detection field pair 1 is active

0 1 0 0 Detection field pair 2 is active

1 1 0 0 Detection field pairs 1 and 2 are active
0 1] 1 0 Detection field pair 3 is active

1 0 1 0 Detection field pairs 1 and 3 are active
0 1 1 0 Detection field pairs 2 and 3 are active
1 1 1 0 Not permitted

1] 0 1] 1 Detection field pair 4 is active

1 0 0 1 Detection field pairs 1 and 4 are active
0 1 0 1 Detection field pairs 2 and 4 are active
1 1 0 1 Not permitted

0 1] 1 1 Detection field pairs 3 and 4 are active
1 0 1 1 Not permitted

0 1 1 1 Not permitted

1 1 1 1 Not permitted

Table 4.1:  Changeover of the detection field pairs via the control inputs

If an inadmissible state exists at the control inputs for more than 80ms, the sensor switches
to the error state.

Leuze electronic RODsoft 17
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One of detection field pairs 5 through 8 is also configured
If, in addition to detection field pairs 1 through 4, at least one of detection field pairs 5 through
8 is also configured in the RODsoft configuration software, i.e. it is possible to start with a
field pair between 1 and 7 and/or it is possible to changeover between a field pair between
1 and 8, then only 1 detection field pair may be simultaneously active and monitored.

Admissible pairs of fields (2P for sensor startup

“au may startwith ZP1, ZP2, ZF3, ZP4, £Fh, ZFE, ZF7

Admissible field pair changeowers

oo

fram

w|m|u‘||_|:.‘u.7|r\3|—‘
B3
=
|

Y'ou may switch from 2F1 to 2P4, ZF§

You may switch from ZP2 to ZP5, ZPE, ZF7
You may switch from ZP3to ZFP2

You may switch from ZP4to ZF1, ZP3, 2P3
Y'ou may switch fraom ZF5 to ZFP2

You may switch from ZP6 to ZFP2, ZPh

You may switch from ZF7 to ZF3, ZP4

Figure 4.3: Also configuring detection field pairs 5 through 8

In this case, the four control inputs can be used to change over between the detection field

pairs as follows.

Control input Meaning
FPS1 | FPS2 | FPS3 | FPS4
0 0 0 0 Detection field pair 1 is active
1 0 0 0 Detection field pair 1 is active
0 1 0 0 Detection field pair 2 is active
0 0 1 0 Detection field pair 3 is active
0 0 0 1 Detection field pair 4 is active
1 1 1 0 Detection field pair 5 is active
1 1 0 1 Detection field pair 6 is active
1 0 1 1 Detection field pair 7 is active
0 1 1 1 Detection field pair 8 is active
1 1 0 0 Not permitted
1 0 1 0 Not permitted
0 1 1 0 Not permitted
1 0 0 1 Not permitted
0 1 0 1 Not permitted
0 0 1 1 Not permitted
1 1 1 1 Not permitted
Table 4.2:  Changeover of the detection field pairs via the control inputs

RODsoft

Leuze electronic
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While changing over between 2 detection field pairs, inadmissible states at the control inputs
are tolerated for a duration of 40ms; after this period the sensor switches to the error state.
The changeover between 2 detection field pairs occurs within a system reaction time of
80ms.

4-field mode

In 4-field mode (configuration via RODsoft), all 4 detection fields of detection field
pairs 1 and 2 are simultaneously activated and evaluated. In this case, a separate output is
assigned to each detection field pair.

5 5 Switching output
Detection field
Fn1 Fn2 ALARM1 | ALARM2
Detection field_n 1 X
Detection field_n 2 X
Detection field_f 1 (X)
Detection field_f 2 X

Table 4.3:  Assignment of detection field to switching output in 4-field mode

Inputs FPS1 ... FPS4 are not evaluated in 4-field mode. Detection field changeover is not
possible in 4-field mode.

The 4-field mode is activated:
* in the configuration assistant under Presettings or

¢ using the menu command Configuration —> Change —> Configuration Parameters
—> Presettings.

Attention!

Depending on the configuration, output ALARM1 may, in some cases, also signal device
warnings. This means that a violation of detection field_f 1 is not uniquely signalled under
certain circumstances.

All outputs are switched off during start-up. Outputs ALARM1 and ALARM2 are activated
during configuration.

Notice!

Operation with 3 detection fields

If only three detection fields are to act on three outputs, only use detection field_n 1, detec-
tion field_n 2 and detection field_f 2 and set the alarm signal type for ALARM1 to "Device
warning". The output ALARM1 will then only signal device warnings and is, as a result,
unique.

Operation with 2 detection fields

If only two or fewer independent outputs are needed, 4-field mode is not required and should
be deactivated with the appropriate RODsoft parameter.
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Displaying measurement diagram/detection fields

In "Display measurement diagram", you can always see if an object is approaching the
respective detection field or if an object has been detected within a detection field (the yellow
measurement contour enters the green or red area, see figure 4.4). If the entering of the
object into an active near detection field leads an object detection, the measurement contour
is coloured red at this position.

Figure 4.4: Object detection within the detection fields

If you would like to monitor only one detection field pair on the screen, you can fade out the
other detection field pairs using the Settings —> Display field pairs menu item or the @
icon in the "Display measurement diagram" operating mode.

Display field pairs EJ

M field pair 1
M field pair 2
I field pair 3
I field pair 4
I™ field pair§
I™ field pair&
I™ field pair 7

E Cancel

Figure 4.5: Selection of the detection field pair to be displayed

Notice!

Displaying/hiding a detection field in RODsoft has no effect on how it is monitored by the
sensor! Only after a detection field pair is activated via the control inputs is it monitored by
the sensor.

You can adapt detection fields to your application by editing them in the "Define detection
fields" operating mode (see chapter 6).
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4.2 Tabs and toolbar

4.2.1 Tabs

To simplify work with the RODsoft configuration program, the software interface is divided
into 4 work areas (see chapter 3.3).

These work areas correspond to the four operating modes in the Settings —> Operating
mode menu and are displayed as tabs. Each tab or operating mode has a toolbar of its own.
How the detection field values are displayed is dependent on the selected operating mode.
You can select the operating mode either by Clicking the respective tab or with the
Settings —> Operating mode menu item.

Notice!

Depending on the adjustments made previously in a given operating mode, you may, under
certain circumstances, be prompted to update the data with the sensor before switching to
a different operating mode.

=10

4.2.2 Buttons

The buttons in the toolbar serve as a shortcut to commands which can also be selected from
the menu bar.

General buttons
The following figure shows the general buttons, which are available in all 4 work areas:

Zoom
(display smaller/larger)

A
QR|Q &|E)

Zoom
(display complete
diagram area)

Changing the access level Exit program
RODsoft

Figure 4.6: General buttons
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Additional buttons in the "Display measurement diagram" operating mode

3

| Selection of the detection
field pairs to be displayed [1,2,3,4,5,6,7]

Figure 4.7: Specific icon in the "Display measurement diagram" operating mode

Additional buttons in the "Configuration" operating mode

[ == e e ) |

|_ Set default values in the sensor
(state on delivery)

Change configuration data
(tree structure)

Call up Configuration Wizard

Transfer configuration data from the
PC to the sensor

Get configuration data from the sen-
sor

Load configuration file from data car-
rier and transfer to the sensor

Print current configuration data

Save current configuration to file

Load configuration from file

Figure 4.8: Additional buttons in the "Configuration" operating mode
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Additional buttons in the "Define detection fields" operating mode

E }-‘| ﬁ|ﬁ|@| Detection field_n 1 -
|— Selection of the detection field to

be edited

Print detection
field

Save detection field to file

Load detection field from file

Selection of the detection field
pair to be displayed

NN N e
| Fade out detection field segment

Cut detection field

Change detection field
segment

Teach-in detection field

Define polygonal detection field

Define rectangular detection
field

Define elliptical detection field

Input detection field numerically

L9[0T] X

| Transfer modified detection
fields from the PC to the sensor

Delete detection field

Reset reference boundary defini-
tion of detection field segment

Set detection field segment as
reference boundary

Figure 4.9: Additional buttons in the "Define detection fields" operating mode
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Additional buttons in the "System data" operating mode

i34 2 =l
|

Reset sensor (restart)

Adjust optical window supervi-
sion
Create service file

Load diagnostic data from the
sensor

Load status information from the
sensor

Figure 4.10: Additional buttons in the "System data" operating mode
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4.3 The menu bar

All program commands are located in various menus.

O Notice!
H Some menu items can only be selected if you are in the appropriate tab (work area).

How the individual commands are used is described in detail in the following chapters. The
commands located in the menus are described briefly in the following overview.

Command Function

File menu Load detection Field From File
Sawve detection Field to File

Load configuration Frorm File
Save configuration ko File

Exit program

Load detection field

X Load saved detection fields
from file

Save detection field to

file Save active detection field definition

Load configuration

from file Load stored configuration

Save configuration to

! Save active configuration
file

Exit program Exit RODsoft

View menu Zoom
Unzoorm
Total

Sawve diagram ko File

Zoom Enlarge view
Unzoom Reduce view
Total View to 100%

Save diagram to file Save active view as bitmap
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Command Function
Settings menu operating mode ¥ |——  Display measurement diagram

PiZ-canfiguration * Configuration

Define detection fields
Display Field pairs Swskem data
Lisk of actiwity

Interface

Language

Change diagran color
Rotate diagram display by 180°
190* detection Fields

Operating mode

Display measure-
ment diagram

Configuration

Define
detection fields

System data

Switch between the four work areas (tabs)

PC

configuration

Interface

Selection and configuration of the serial inter-
face

Language

Selection of the language version
(German / English) — expandable

Change diagram
color

Selection of the background colour
(black/white)

Rotate diagram
display by 180°

Rotate the entire diagram area by 180°

190°
detection fields

If this function is activated, expansion of the
detection field definition by an additional 10°
is enabled, i.e. from 180° to 190°. Measure-
ment value acquisition itself is not affected by
this.

Display field pairs

Selection of the visible detection field pairs (1/
2/3/4/5/6/7)

List of activity

Display program activities with date and time
in a separate window
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Configuration
menu

Detectionfields
menu

Command

Function

wizard

Change

Set defaulk values
Prink

Load From File and transfer bo sensor

Gek from sensor
Transfer from PC ko sensor

Wizard

Start the Configuration Wizard

Change

Change the configuration parameters
(tree structure)

Set default values in the
sensor

The sensor is reset to the state upon delivery
(standard configuration)

Print

Print the current configuration

Load from file and
transfer to sensor

Load a saved configuration file from a data
carrier and transfer to the sensor

Get from sensor

Transfer configuration data from the sensor to
RODsoft

Transfer from PC to
sensor

Transfer configuration data from RODsoft to
the sensor

Select detection field
Changed detection fields

Define

Change

Reference boundary
Delete

Prink

Transfer from PC to sensor

Enter Field walues
Elliptic Field
Rectangular Field
Polygonal Field
Teach-in Field

3
» _|
Zhange segment

Cut detection Field
Fade out segment

Sek

Ress=t

Select detection field

Selection of the detection field to be edited

Changed detection
fields

Displays the changed detection fields which
have not yet been transferred to the ROD4-
3...

Define

Leuze electronic

RODsoft
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System data
menu

Command

Function

Enter field values

Elliptic field

Rectangular field

Polygonal field

Teach-in field

Use corner points, ellipse, rectangle, polygon
and measurement contour to edit a detection
field

Change

Change segments

Edit selected detection field

Cut detection field

Cut sides of the selected detection field

Fade out segment

Remove individual segments of the selected
detection field

Reference boundary

Set Define a reference boundary

Reset Remove a reference boundary
Delete Delete selected detection field
Print Print selected detection field

Transfer from PC to

sensor

Send newly defined/changed detection fields
to the ROD4-3...

Load status information from the sensor

Load diagnostic data from sensor
Create service file

Adjust window supervision
Reset sensor

Loading status informa-
tion from the sensor

Call up status information (parameter over-
view) from the sensor and display in a sepa-
rate window

Loading diagnostic
data from the sensor

Display the last ROD4-3...-device errors

Create service file

Create a service file with all device informa-
tion and parameters necessary for remote
diagnostics

28
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Security menu

Help menu

Command

Function

Adjust window supervi-
sion

This function is used for calibrating the front
cover sensors following replacement of the
front cover. A special password, provided by
the Leuze service department, is required in
order to use the function.

Reset sensor

This function sends a reset command to the
sensor (e.g. if no RESTART button is provided
and a device error has occurred).

Change authority level
Change password
Reset password

Change access level

Change access level

Change password

Change password for the access level

Reset password

If the "password is forgotten": displays the
password as an encrypted number to be sent
to LEUZE customer service for reactivation.

ROC4 Short Instructions and @eneral Directions

RODsaft Operatar's Manual

ROD4 Connecting and Operating Instructions

ROD4 Diagniosis list

Info

ROD4 Short Instruc-
tions and General
Directions

Displays a PDF file with short instructions and
general directions for using the ROD4-3...")

RODsoft
Operator's Manual

Displays the PDF version of the RODsoft
Software and Protocol Description
(this document) V)

ROD4 Connecting and
Operating Instructions

Displays the PDF version of the technical
description ROD4-3... V)

ROD4Diagnostic list

Displays a PDF file with explanations of the
diagnostic codes )

Info

Version information on the configuration soft-
ware RODsoft

1) Adobe Acrobat Reader required

Table 4.4:

Overview of the menu commands

Leuze electronic

RODsoft
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4.4
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4.4.2

Displaying status information

Data source

Data source: - File:

Figure 4.11: Display of data source for configuration data

The fields display the source of the configuration data, i.e. the source from which the current
configuration data were loaded or the location to which they were most recently written.
* "Sensor" field active (dark):
Data were loaded from or saved in the sensor.
¢ "File" field active (dark):
Data were loaded from or saved as a file.

* No field active:
Configuration data have not yet been loaded or saved, e.qg. if the program was started
before the sensor was ready.

Notice!
The display also changes if only parts of the configuration data are loaded or saved (e.g.
only one detection field).

Status bar

Important information on the current hardware and software states are displayed in the
status bar:

* Connection status between sensor and PC

* Current operating state of the sensor

» State of the inputs and outputs

* The current access level

|ROD4 connected |ROD4 -+ Measures |PC > Define fields DZ o [Buthorized User [5U]
| |
Connection Operating state Currently selected Object detection in Current access
status of the sensor work area the far (green) ornear level
(red) detection field

Figure 4.12: Status bar

The first field contains the operating state of the sensor. Following successful synchronisa-
tion of PC and sensor, the text of the info field changes from "ROD4 synchro" to "ROD4
connected".
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4.5

The following field displays the operating mode (measurement operation) and any possible
error messages. In the next field, the active work area (operating mode) of the program is
displayed. The fourth field displays an object detection in one of the detection fields, far
(green) and/or near (red). In the last field, the currently selected access level (see chapter
4.5) is displayed:

e User [Us]

* Maintenance [Ma]

¢ Authorized User [AU]

¢ Production [Pr]

¢ Development [De]

Access levels

In order to ensure that the device is configured only by trained and authorised persons,
RODsoft provides different functionality for different access rights in the "Change Access
Level" dialogue.

Change Authority Level

Authority |Auth0rized User [AU] j

Fassword |

0K Cancel

Figure 4.13: Changing the access level

Access levels and access rights

Registration is by means of predefined access levels, each of which is protected against
unauthorised access by means of a password. In the "Authorized User" access level, detec-
tion fields can also be created "off-line", i.e. without a connected ROD4-3.... These detection
fields can then, for example, be stored on diskette.

The following access levels are available:
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Level (abbr.) Password Access

General program settings, display and analysis
of measurement values, loading the current

User (Us) No password |RODA4-3... configuration data to the PC.
Changes cannot be made to the configuration
datal

Device configurations can be loaded from a dis-
kette and stored in the ROD4-3....

Maintenance (Ma) ROD4/GOY Changes cannot be made to the configuration
datal

Authorized User (AU) RODA4LE Full access to all functions

Production (Pr) Manufacturer-specific access

Development (De) Manufacturer-specific access

Table 4.5:  Access levels and passwords

Passwords may be entered in either upper- or lower-case letters. No changes can be made
to the device configuration in the "User" access level. This level is, therefore, not password
protected. All functions which are not permitted in the given access levels are faded out in
grey. The current access level is displayed in the status display. (see section 4.4.2 "Status
bar").

Notice!

The password set at the factory for Authorized User (AU) is "ROD4LE". When configuring
the rotoScan ROD4-3... for the first time, the employee responsible for (Ma) and (AU) is to
define new passwords, save them and store the data carriers in a safe location.

The password of the authority level "authorized User [AU] has not been changed wet.
The defaul: password is still walid!
Please change the password of this autharity level,

i‘) Message Mo, 1000

Figure 4.14: Notice for password changes

Changing the password

To change the password, select the Change password command from the Security menu.
In the following dialogue, enter a new password and repeat the entry to ensure correctness.
Confirm the entry with OK.
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Change Password E‘

Password selection [utharized User [41] |

Mew passward
Bepeat password

Cancel

Figure 4.15: Changing the password

Attention!
A If the password is no longer known, select the Security — Reset password menu item.

Resetting the password

After actuating the Generate button, a security password is generated and displayed in red

text.

Set password with single password El

Generate single password l Setnew password ]

Togenerate a single password, press the button 'Generate’ and
contactyour provider's service (address see manuals).
The serdce will then provide a confirmed version of the generated single
password.

PMORKRTQ

Close

Figure 4.16: Resetting the password

This is to be sent by either fax or mail to Leuze electronic together with the complete address
of the company, the user name and the sensor serial number. You will immediately receive

a confirmed single password which is to be entered in the "Set new password" dialogue.

Leuze electronic RODsoft
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Set password with single password &l

Generste single passward - Setnew password l

Enter the confirmed wersion of the single password and the new authority level password;
repeatthe entry of the new password

Confirmed single password
[ProRKRTO

MNew pagsword Fepeat password

|Mnhhhhhk E——

Each password consists of maximum & characters.

Transter

Close

Figure 4.17: Confirming the single password

After the new password has been entered in both fields, access is restored to the sensor in
the "Authorized User (AU)" level.

If the confirmed single password is entered incorrectly, the sensor indicates an error
message by means of LED no. 5. Furthermore, a corresponding error message is displayed
on the screen after approx. 2 minutes. Please note that during this period RODsoft is disa-
bled and no entry is possible.

Changing the access level

If you would like to change your access level during operation, select the Security —
Change access level menu item or click the ﬁ icon, which is visible in all four toolbars. In
the following dialogue window, change to the desired level, enter the required password and
confirm the process with OK.

Change Authority Level

Authority ‘Authmized User [ALl] j

Fassward ‘

Ok Cancel

Figure 4.18: Changing the access level
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4.6 Program settings

4.6.1 Configuring the serial interface

Use the Settings —> PC-configuration —> Interface menu item to set the serial interface
(COM...) and desired transmission rate in baud (bit/s) which are to be used.

PC Configuration Pz‘
Options
Serial interface
[cOM T =
Baud rate
& RS232  [57600 Baud =

" R5422 |

Cancel

Figure 4.19: Configuring the serial interface

4.6.2 Setting the program language

Use the Settings — PC-Configuration — Language menu item to select the program
language. Select between German, English, French and Italian.

Select language

Select language

English

Figure 4.20: Setting the program language

Notice!
A change of the language selection does not take effect until the program is restarted.

=10
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4.6.3 Selecting the background colour

To better recognise the measurement curves (yellow), it is recommended that the back-
ground colour be set to black (default). On the other hand, when creating the detection fields,
white is better suited. To select between these two colours, select the Settings —> PC-
configuration —> Change diagram color menu item.
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5 Editing / configuring the device configuration

5.1 General information and procedure

Initial configuration

Carefully study the guidelines and standards which apply to your application. For
information, refer to the "Safety information" chapter in the rotoScan ROD4-3... tech-
nical description.

Start your PC with all necessary peripheral devices - without connecting the sensor.
Install RODsoft.

When unpacking the rotoScan ROD4-3..., avoid touching the front cover and the win-
dow monitoring sensors.

Connect the rotoScan ROD4-3... via connector X1 accordance with the instructions.
Connect the rotoScan ROD4-3... to the PC via connector X2 in accordance with the
instructions.

After applying the operating voltage, the sensor indicates communication readiness
after approx. 10s. This is indicated by the message "ROD4 connected" on the screen.
The predefined detection field pairs are, due to the factory settings, superimposed
upon one another; each pair is therefore only visible as a single contour. Only one
detection field pair is activated and displayed in colour at any one time.

Please observe the specifications for the voltage supply in the rotoScan ROD4-3...
technical description.

Take note of any objects detected on the basis of the predefined detection fields.

Changing a configuration or a detection field

Note, that before making changes, error-free data communication must be possible.
This is indicated on the screen by the status message "ROD4 connected".

Changes are only possible in the "Authorized User (AU)" access level and above.

In addition, changes are only possible if a configuration is also loaded in the PC. This
can be performed via the hard disk or via the sensor.

Changes to a configuration are accepted by RODsoft only following successful
acknowledgement (Accept or OK button).

Changes take effect only after successful data transmission to the sensor.

If detection fields are loaded as a file, e.g. from the hard disk, the plausibility of the
sensor configuration is to be checked.

The safety notices in the rotoScan ROD4-3... technical description must be observed.
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Creating a configuration without a connected sensor

After calling up RODsoft, the "Authorized User (AU)" access level is to be selected.
The measurement field is first displayed without measurement contours.

Enter the password for the respective user level.

A configuration file can be loaded into the PC from the hard disk. The file extension is
*.rs.

Please note that the configuration files contain sensor configurations and detection
field definitions.

A detection field file can be loaded into the PC from the hard disk.

The file extension is *. sf.

Note that detection field files do not contain sensor configurations.

Stored files can be loaded into the sensor.
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5.2

5.3
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5.3.1

Current sensor configuration

Retrieving the configuration

If the ROD4-3... is connected to the PC on program start, the current parameters are auto-
matically transferred from the device to the PC. This also occurs if the device was tempo-
rarily not connected to the PC (e.g. exchanging the device) and is detected by the program
as again being present on the serial interface.

If you have made changes to the configuration and have not transferred the previous config-
uration to the device, you have the option of manually loading the configuration stored in the
ROD4-3....

To do this, on the menu bar select the Configuration — Get from sensor menu item or
click the g3 icon in the "Configuration" tab. The current device configuration will then be
read back in.

Attention!

Before making changes, store the current configurations! These can be used in the event of
incorrectly entered parameters to restore the original settings.
Information on storing configurations can be found in chapter 5.4.

Changing configuration parameters

Notice!

The device configuration can only be viewed and edited in the "Authorized User" access lev-
el.

In principle, there are 2 possibilities for editing the configuration data of the sensor:
» with the Configuration Wizard, which guides you step-by-step through the entry of
the most important parameters.
« directly in the tree structure for the parameters in the Configuration Parameters
window

Configuration Wizard
With the aid of the Configuration Wizard, you can edit the sensor's most important parame-
ters. The parameters and their possible values will be explained in detail.
To start the Configuration Wizard,
¢ select the "Configuration" tab and then the
Configuration -> Wizard menu item or

e click the icon on the "Configuration" tab toolbar.
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Configuration Wi

Administrative Parameters

Sensor name The name of the sensor and an additional description can be entered
for logistic purposes.
These items will have no further functions (20 characters max)

Additional description

Description of 100 characters maximurn.

QK ‘ Cancel ‘

Configuration

Configuration Parameters

Presetiings Selection of various parameterisation options for the envisaged
J application.
-

Freely selectable presettings

This selection will fix further parameters as well as specific detection
field definitions!

Power-up properties

» Power-up behavior aftet first start or reboot of the sensar.
Start interlock. j

Festart

" manual

Sequential start-up behavior after clearing of the detection fiel&

Start-up delay after detect field release - manual or sutsmatic
2000 o

< Back I Text » I QK Cancel

Figure 5.1: Configuration Wizard, pages 1 and 2
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Configuration Wizard

Configuration Parameters %

Detect. field near response time Determination of the sensor's response time up to the switch-off of the

safety-relewvant outputs (0S50s)
a0 ms

Detect field far response time Determination of the sensor's respaonse time ug to the switch-off of the

lﬁtli s alarm output 1

Please note:
Alltime values entered must be a multiple of 40 ms

Caution:
lf the response time for the detection field is changed, the detection distance of the field changes. tool

< Back QK Cancel

Figure 5.2: Configuration Wizard, page 3
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Configuration Wi

Configuration Parameters

Dust suppression Activation of the distance-sensitive algorithm to increase the immunity
% to interference in the presence of particles in the scanning plane.
Active ]' A deactivation is recommended in special cases, ankyl

An additional improvement of the immunity to interference can be
definitely achieved by increasing the response time of the sensar
(multizscan). Inthis case it is required to extend the detection fields to all
directions by B4mm per 40ms increase of the response time!l These
walues are walid for area guarding applications only.

< Back QK ‘ Cancel

Configuration

Configuration Parameters

Ohjectsize This dust suppression parameter defines the maximum size up to
which interfering objects (e.g. particles in the air) should not be
Automatic j detected. Values that are too large prevent ohject detection. Walues

that are too small increase the sensitivity to interfering objects. The
‘Automatic’ setting results in less efficient dust suppression

Ohjectspeed The object speed specifies the maximum speed of the objects that are
to he detected: if necessary. the speed of the scanner itselfis to be
0 mrm/s taken into account. Yalues that are too small prevent object detection.

“alues that are too large and the value '0 mm/s' increase the sensitivity
to interfering objects

This parameter can be used to adapt the dust suppression of the ROD to the application. A large walue for the ohject size and
low obhject speeds increase the scanner's immunity to interference. To achiewve compatibility with scanners with firmware
wersion < Bx (RODY and ROD4-2x), 'Autormatic' is to be selected for the object size and '0 mrmy/s' for the object speed

< Back QK Cancel

Figure 5.3: Configuration Wizard, pages 4 and optional page 4a
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Configuration Wizard

Configuration Parameters

Admissible pairs of fields (FF) for sensor startup

You ray startwith FP1. FP2, FP3. FP4

¥ releases field pairs for the first or repeated start of the sensor.
The corresponding pin of plug X1 must be connected to tension

< Back

QK ‘ Cancel ‘

Configuration Wizard

Configuration Parameters

Admissible field pair changeovers

Mo changeower to other field pairs is permissible
MNo changeower to other field pairs is permissible
Mo changeower to other field pairs is permissible
Mo changeover to other field pairs is permissible
Mo changeower to other field pairs is permissible
MNo changeower to other field pairs is permissible

Mo changeower to other field pairs is permissible

¥ defines the field pair changeovers
The sequential order 'from' field pair to' field pair corresponds with the desired
changeover. This is caried out by corresponding feeding oftension to the ping

% ofx1.

0K Cancel

Figure 5.4: Configuration Wizard, pages 5 and 6
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Configuration Wizal

Alarm output signal

Administrative Parameters

Specification of the event thet will switch off
alarm-output T (PIN <1-8).

Object detection in detection field far

RN

Alarmroutaut 2 (PIN *1-15) will be switched offin case of device
warhing. The outputwould be inactive (level low). if awaming crops up!

< Back

QK ‘ Cancel ‘

Cutput start segment

e

Cutput stop segrment
528

Qutput resolution

—

Configuration Wizard

Adrministrative Parameters

A sector of the measured diagram can be defined with start and stop
segment for the benefit of a better overview.

Felevant for supervision is, however, always the complete 190° field.

Adjustment of the degree of detail-sensitivity for the depiction of the
measured data

< Back

QK Cancel

Figure 5.5: Configuration Wizard, pages 7 and 8
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Configuration Wizard

Administrative Parameters

Baud rate of serial interface Selection of the transmission rate of the interface X2

57600 Baud %

Transmission rates of more than 57600 Baud are used exclusively for
data transfers from sensorta PC ar PLC.
Activation is recommended in special cases, onlyl

< Back QK Cancel

Figure 5.6: Configuration Wizard, page 9
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Tree view of the configuration
To change the sensor's configuration parameters directly in the tree structure, open the
Configuration Parameters window as follows:
¢ Select the "Configuration" tab and then select the
Configuration -> Change menu item or
e click the ﬂ icon on the "Configuration" tab toolbar.
A dialogue window consisting of three parts appears as illustrated in the following figure:

Configuration Parameters

[5-d8 Corfguston Parameteee. || Psaneler — o

3 Admiristrative Parameters S ansor name S
(3 Configuation Parameters T —

% [ Fieldpai 1 Output start segment 0036 Currentvalug

: 8 E:j: e 3 Bulput stop segment 526035 [e7600Baud

1 O Fiekd pair 4 (10] Dutput resolution 4°0.38° Lo

+ [ Fiekd pair 5 Braud rate of serisl interface 57600 Baud Editvalue

+1 2 Fiekd pair & [19] e cutgut gl Object detection in detection fiel. g

+ (2 Field pair 7
% Accept

OK

Cancel
Erint
Create textfile

Configuragtion Parameters\Administrative Parameters

The parameters are divided into  Parameter selection Value entry for
main groups (shown in a tree (double click the parame- parameters
structure) ter to be changed)

Figure 5.7: ROD4-3... Configuration parameters

To change a parameter, select the desired parameter group on the left side and double-click
the desired parameter in the middle.

The parameter can be changed on the right side of the window by entering a value or by
selecting a value from a list. To confirm your entry, you must click on Apply before exiting
the window with OK.

Notice!

In the Status field, R means read only; all other parameters can be changed.
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Folders "Administrative Parameters" and "Configuration Parameters"

(2 Configuration Parameters
# [ Field pair 1
# [ Field pair 2
# [ Field pair 3
# [ Field pair 4
# [ Field pai 5
# [ Field pai 6
[ Field pair 7

Value Status

Sensor name

dditional desciption

Oudput start segment 003

ESsegmem 520 036"
lution 4:0.36"

Baud rate of seiial interface 57600 Baud
[15] Alamn output signal Object detection in detection fiel.

(Configuration Parame ters|Administrative Parameters

Jal’s
Cancel
Erint
Create textfile

n P

=2 Corfiguration Parameters
dninistative Parameters

a

+ (O Fieid pair 1
+ (O Fieid pair 2
+ (O Fieid pait 3
+ (O Fieid pait 4
+ (O Fieid pai 5
+ (O Fieid pait B
+ (O Fieid pai 7

Walue

18] Fiespanse times
Measuement start segment 003 R
[15]Measuement stop segment 5287036 R
Dust suppression Aclive
Object size Automalic
[12] Object speed Ommds
Admissible field pair changeovers
[15] Admissible field pais for field startup
5K Data Version 0 R
Diate whenlast saved 00,00 01.01.1900 R

(Configuration Parameters\Configuration Parameters

Object detection in detection field

oK
Cancel
Brint
Creats textfile

Figure 5.8: Folders "Administrative Parameters" and "Configuration Parameters"
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Description of the administrative parameters

Parameter

Function/Setting

Status

Input option

Sensor name

Sensor name

Max. 20 characters

Add|t.|or.1al User-side additional description Max. 100 characters
description
Segments 0 ... 528
Definition of the first contour seg- (Segments 0 ... 528 cor-
Output start o . . o
ment beginning with which the respond to 190°,
segment
measurement values are output segments 14 to 514 cor-
respond to 180°)
Segments 0 ... 528
Definition of the last contour seg- (Segments 0 ... 528 cor-
Qutput stop . o
ment up to which the measurement respond to 190°,
segment

values are output

segments 14 to 514 cor-
respond to 180°)

Output resolution

This value specifies the size of the
resolution interval. Assuming the
measurement contour is output
beginning with measurement value
0 through 528 and the resolution is
set to the value 4, the smallest
measurement value in each of the
sector ranges 0...3, 4...7, 8...11,
..., 524...527 is output.
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Parameter

Function/Setting

Status

Input option

Baud rate of
serial interface

Change in the baud rate.

The max. baud rate for the PC inter-

face is 115200 baud (factory set-
ting: 57600 baud).
Please observe the following

notices:
O

1

Baud rates above

115200 baud are suitable
for measurement data
transfer only since they no
longer permit access to the
sensor via PC/RODsoft.
Remedy: Reset the baud
rate to the factory setting
57600 baud (s. technical
description).

9600 to 687500baud

Transmission rates for
ROD4-3...:

9600 Bd

19200 Bd

38400 Bd

57600 Bd

115200 Bd

345600 Bd

687500 Bd

Transmission rates for
ROD4/ROD4-2...:

Alarm output

9600 Bd
If using ROD4 and ROD4- 19200 Bd
2... sensors, it is advisable 38400 Bd
to leave the factory setting 57600 Bd
unchanged since higher 109700 Bd
baud rates are not sup- 384000 Bd
ported by ROD4 and 768000 Bd
RODA4-2... sensors.
* None

Selection of the event which leads

Device warning
Object in detection
field far

signal to a signal at output ALARM1 ) .

* Device warning or
object in detection
field far

Table 5.1: Description of "Administrative Parameters", Folder 1

Leuze electronic
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Description of the "Configuration parameters"

Parameter

Function/Setting

Status

Input option

Presettings

Settings for the measurement value
resolution, the 4-field mode, the
power-up properties and the restart
disable are made in a separate win-
dow

Poweruplabasior offst 5 1 bost o h sensor

havir e desing o hecotsin ld

Start interlock/start-up
test/automatic start-up,
start-up delay

40ms ... 10160ms

Response times

Settings for response times in multi-
ples of 40ms for the near and far

detection fields are made in a sepa-
rate window (factory setting: 80mm)

uptoe st e

40ms ... 2000ms in
multiples of 40ms

stop segment

segment

E
Measurement |Measurement of the first contour R
start segment |segment
Measurement |Measurement of the last contour R
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Parameter Function/Setting Status Input option

With activated dust suppression
(factory setting), sensor availability
is increased in the event of small
particles in the air, such as insects.
This also maximises the time which
may pass before cleaning of the
front cover becomes necessary.

¢ Activated
(recommended)
¢ Deactivated

Dust suppression

]

Notice: Please note that the set-
tings relevant for the dust suppres-
sion must be carried out in different
parameter windows. For details
please refer tosection 5.3.5 "Sup-
plementary information on the "Dust
suppression" parameter”.

Object size: e 35mm
Dust suppression parameter spec- e 70mm
ifying the maximum size of inter- e 150mm
fering objects (factory setting: e 250mm
70mm). ¢ Automatic
Object speed: 0...10,0000mm/s

Parameter that must also be
observed for dust suppression. It
sets the maximum speed of
Object size/ objects to be detected (factory set-
object speed ting: 1600mm/s).
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Parameter Function/Setting Status Input option
The admissible detection field pair
changeovers are defined in a sepa-
rate window
Admissible Click the desired fields to
field pair define the admissible
changeovers field pair changeovers.
T
Definition of the detection field pairs
with which the sensor may start
Admissible field Click the desired fields to
pairs for sensor define the admissible
start-up field pairs.

Table 5.2: Description of "Configuration Parameters", Folder 2
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5.3.3 Supplementary information on the "Presettings" parameter

Standardised parameter presettings for various applications are offered for selection in a
dialogue window.

Configuration Parameters.

Configuration Parameters

Presettings Selection of warious parameterisation options for the envisaged
J application

Object detection in detection field

This selection will fix further parameters as well as specific detection
field definitions!

Power-up behavior after first start or reboot of the sensor.

Restart
=
{7 Sequential start-up behavior after clearing of the detection field
-manual or automatic.

QK Cancsl

Figure 5.9: Parameters for presettings/power-up properties/restart

Here, you can find base setting for various application areas. Among others, the 4-field
mode is activated here (see chapter 4.1.2 "4-field mode"). The "Freely selectable preset-
tings" selection offers maximum flexibility.

The "Resolution" parameter cannot be changed in RODsoft. Here, the term resolution is not
equivalent to other uses of the term, such as "output resolution" or "angular resolution".
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5.3.4

Supplementary information on the "Power-up properties" parameter

Automatic start-up
After the sensor is switched on, outputs Fn1/Fn2 are enabled following a start-up
delay.

Start interlock
After the sensor is switched on, the restart button must be actuated (24V on PIN 2 of
interface X1 for max. 4s) in order to activate the outputs.

Start-up test
After switching on the sensor, the near detection fields must be clear after the start-up
delay period has passed; outputs Fn1/Fn2 are switched off. To activate outputs Fn1/
Fn2, at least one near detection field must be occupied and then again be cleared.
Restart

The restart behaviour determines how switching outputs Fn1/Fn2 are switched after a detec-
tion field is occupied in the event of subsequent non-occupancy.

Manual restart

The start interlock is active and the restart button must be actuated.
Automatic restart

The outputs are activated following a start-up delay.
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5.3.5 Supplementary information on the "Dust suppression" parameter

In the RODsoft configuration software, the following parameters determine the function of

the dust suppression:

¢ the dust suppression (factory setting: activated)
* the object size (factory setting: 70mm)

* the object speed (factory setting: 1600mm/s)

¢ the response time (factory setting: 80ms)

¢ the sector size

Notice!

=0

ent parameter windows.

Dust suppression

Please note that the settings relevant for the dust suppression must be carried out in differ-

With activated dust suppression (recommended), sensor availability is increased in
the event of small particles in the air, such as insects. This also maximises the time
which may pass before cleaning of the front cover becomes necessary. A deactivation

is generally not required.

= Corfiguiation Parameters Parameter alue Status

B Liiielic Piaiclor (6] Presettings Obiect detection in detection field
‘23 Configuration Parameters [10]Respanse fimes
=a ?E:g Da"; [16] Measurement stan segmert 0036 R
£ 8 e [E]Messuremen stap segment 5287036 A
i i [18] Dust suppression YIS
% O Field pair 4
= (3 Field pair [16] Obieet size Automatic
%[ Field pait 6 [15] Obiect speed Ormwds
(] Field pair 7 (18] 4dmissible field pair changeovers

(18] dmissible field pairs for figkd startup
SK Data Version i R
Date when last saved 00:00 071.01.1300 R

(Configuration Parameters\Configuration Parameters

Dust suppression

Currentwalue

Active

Editvalue

Accept

oK
Cancel
Erint
Credte textfile

Configuration Parameters

Figure 5.10:Parameter "dust suppression"”

Dust suppression is implemented globally, i.e. it is used in all detection fields.

Leuze electronic RODsoft
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For individual detection fields, the availability may also be increased by raising the
response times and the minimum object width by setting a sector size > 2 or
> minimum object width.

Notice!

If the sector size > 1, the entry for the minimum object size and the object size in millimeters
are irrelevant for this detection field.

Please find detailed information on minimum object width and sector size as prerequisites
for the object detection in table 5.3 on page 61.

=10

Configuration Parameters

=28 Corfiguration Parameters Parameter Value Status
(2 Admiristrative Parameters Description SF1
Q3 Configuration Parameters Date when last saved 00:0001.01.1900 R
=03 Fieid pair 1 (18] Admissible fil +
= i object wickh 2036
Sectar width (1 := inactive] 1036

ield near 1

fi
(2 Deetection field far 1

- Field pair 2
(] Field pair 3
(0 Field pair 4
- Fieldpair 5
(] Field pair
(] Field pair 7

Minimum object width cannot be edited as it is
a read parameter

OK

Cancel
Erint
Create textfile

Configuration Parameters|Field pair 1\Detection field near 1

Figure 5.11: Influencing the dust sensitivity for individual detection fields
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Object size/object speed

Configuration Parameters

= Corfiguiation Parameters Parameter alue Status

g Administiative Paiameters (18] Presettings Object detection in detection field Object siza
Configuialion Parameters R
ponse times
- E‘E:g Da‘”z [16] Measurement star segment 003" R G
- 8 e (2] Messuremen stap segment 5287036 A [Automatic
- a e E:: ¥ (18] Dust suppression Active
#-(2 Field pair 5 (18] Obigct size: Automatic Editvalue
- Field pait 6 18] Obiect speed Omds i
0] Field pai 7 [12] Admissible field pair changeavers
(18] dmissible ield pairs for figkd startup
[15]5K DataVersion i 3 Accept
Date when last saved 00:00 071.01.1300 R
oK
Cancel
Erint
Create textfile

(Configuration Parameters\Canfiguration Parameters

Figure 5.12:Parameter "Object size/object speed"

The object size parameter defines the maximum size up to which interfering objects
(e.g. particles in the air) should not be detected. Values that are too large prevent
object detection. Values that are too small increase the sensitivity to interfering
objects. The 'Automatic' setting results in less efficient dust suppression.

The object speed specifies the maximum speed of the objects that are to be
detected; if necessary, the speed of the sensor itself is to be taken into account. Val-
ues that are too small prevent object detection. Values that are too large and the
value '0 mm/s' increase the sensitivity to interfering objects.

Comment:

Speed refers not only to the speed at which an object moves toward the sensor
(speed component vy in figure 5.13); it generally refers to the maximum speed with
which objects may move in the detection field (speed components v, and vy in figure
5.13). As area scanning occurs in the XY plane, speed component v, cannot be
detected and evaluated. The maximum object speed can be best optimised through
testing.
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Figure 5.13:Components of the object speed

Response time
Another important parameter is the response time.

Configuration Parameters

Configuration Parameters

Detect field near response time Determination of the sensor's response time up to the switch-off of the
safety-relevant outputs (0550s)

80 ms

Detect field far response time Determination of the sensor's response time up to the switch-off of the
alarm output 1

60 ms

Flease note:

Alltirme values entered must be a multiple of 40 ms.

Cautian
lf the response time for the detection field is changed. the detection distance of the field changes, tool

oK T Eancsl

Figure 5.14: Parameter "response time"

The longer the selected response time, the more calculating time is available for the
dust-suppression algorithm and, thus, the more powerful the dust suppression. With a
response time < 80ms, only the object size is evaluated.

Notice!

When specifying the response time, note that the object speed in a radial direction to the
sensor must be taken into account.

=0
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Dust suppression is more efficient the:
¢ greater the selected object size
* lower the selected object speed
* longer the response time

It is a good idea to optimise the values preset ex works (object size: 70mm, object speed:
1600mm/s, response time: 80ms) for the respective application through practical tests.

Notice!

By setting the object size parameter to "automatic" and the object speed parameter to
"0mm/s", you obtain a Compatibility mode for oldROD4/ROD4-2... models.

In addition, you should observe the following points:

=10

Config. connector:If a ConfigPlug with ROD4-3... configuration (with activated dust
suppression) is plugged into a ROD4-2..., the configuration is ac-
cepted, but the old dust suppression used!

RODsoft: If a ROD4-3... configuration with new dust suppression is loaded

from a file while a ROD4 or ROD4-2... is plugged in, the new dust
suppression parameters are not displayed. The sensor uses the old
dust suppression following the transfer. The ROD4-3... configura-
tion becomes a ROD4-2... compatible configuration.
A ROD4-3... configuration can also be loaded if a ROD4/ROD4-2...
was selected. The new dust suppression parameters are not dis-
played in this case. The sensor uses the old dust suppression fol-
lowing the transfer.
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5.3.6

Supplementary information on the "Admissible field pair changeovers"
parameter

With its seven freely configurable detection field pairs, the rotoScan ROD4-3... offers a high
degree of application flexibility. Through the assignment of the admissible changeover order
in the "Admissible field pair changeovers" dialogue, the detection field selection is moni-
tored for plausibility. Inadmissible switching orders are detected and result in the switching
off of outputs Fn1/Fn2. Furthermore, each detection field can also be defined as an admis-
sible detection field on sensor start.

These function characteristics find application, for example, on driverless transport vehicles
for detection field changeovers for straight-ahead and curved paths as well as vehicle starts
in a straight line.

Detection field parameters

Configuration Parameters

=2} Configuration Parameters Parameter Walug Statuz
(22 Admiristrative Parameters Desciiption SF1

(32 Corfiguration Parameters 18] D ate when last saved 00000 01.01.1900 R
= Field pair 1 (18] &dmissible field pait changeovers 1 R
Delection field near 1 (18] Minimum object width 27036 R
s E:\f::czm il fargl (18] Sector widih [1 = inaciive) 1036
#-( Field pair 3
- Field pai 4
+ [ Field pair 5 B
#-( Field pair &
- Field pai 7

0K

Cancel
Prrint
Create text file

Configuration Parameters\Field pair 1\Detection field near 1

Figure 5.15: "Detection field" folder
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Parameter

Function/Setting

Status

Input option

Description

Detection field name

20 characters

Date when last
saved

Date and time the detection field
was last saved

Admissible
field pair change-
overs

Specification of the detection field
pairs to which the device may
changeover

Minimum object
width

This parameter is permanently
stored and is calculated from the
maximum radius of the detection
field. Objects are detected if at least
the minimum number (multiple of
0.36°) of consecutive scanning
beams is incident on an object.
Notice:

After the transfer of the configura-
tion from the PC into the ROD this
value may not necessarily be the
one that is actually active.

As the value is computed by the
ROD and is not loaded back into the
PC by the "Fast configuration", it
may differ. Manual loading of the
configuration data fixes this.

Sector width

This parameter can be changed. If
the value for the sector size is > 1,
objects are detected if at least this
number (multiple of 0.36°) of con-
secutive scanning beams is incident
on an object.

If the sector width is > 1, the calcu-
lated minimum object size is imma-
terial.

Table 5.3: Description of "Detection fields 1 ... 7"
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5.4

5.5

Storing/loading configuration

To store the changed parameters, select the File —> Save configuration to file menu item
or click the H symbol in the "Configuration" tab.

Here, you can enter the name of the file and select the folder in which the file is to be stored.

To reload a configuration, select the File —> Load configuration from file menu item or
click the @ symbol in the "Configuration" tab. Select the desired configuration file (*. rs)
and then click "Open".

The configuration saved in this file is now read into RODsoft.

Transferring a configuration to the sensor

Changed configuration parameters are initially stored only temporarily in your PC's main
memory.

Attention!

Store a modified configuration as a file so that in the event of transmission errors or program
crashes the changed settings can be reloaded.

In order for the modified data to be stored in the sensor, you must transfer them to the
device. To transfer the data to the sensor, select the Configuration — Transfer from PC
to sensor menu item or click the ;E|icon in the "Configuration" tab.

After transferring the data, the configuration parameters are read back by the sensor as a
check. An info window informs you of the successful transfer.

' Transfer, configuration from PC to the sensor, E|

The configuration wasz transferred ta the senzar.

The configuration must be contralled by functional test at the place of action! Among
other things the test must include a verification of the detrrtinn firlds and of the
switch-off and start behaviour of the lazer senzor.

Figure 5.16: Info window following successful transfer of the configuration to the sensor
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5.6

Resetting sensor to factory settings

With the aid of the Configuration —> Set default values menu command, the factory
configuration (state on delivery) of the ROD4-3... can be restored.
Listed in the following table are the most important factory settings:

Start detection field pairs

Parameter Value
Names of near detection fields Detection field near 1 ... 7
Radius of near detection fields im
Sector range of near detection fields 0...528 (190°)
Response time of near detection fields 80ms
Names of far detection fields Detection field far 1 ... 7
Radius of far detection fields 2m
Sector range of far detection fields 0...528 (190°)
Response time of far detection fields 80ms
Detection field changeover 1,2,3,4101,2,3,4
1,2,8,4

Alarm output signal

Object detection in detection field far

Presettings

Freely selectable presettings
(4-field mode deactivated)

Restart

Automatic

Start-up behaviour

Automatic start-up

Dust suppression

activated for all ROD4-3...,
object size: 70mm,
object speed: 1600mm/s

Baud rate of serial interface

Start segment output 0
Stop segment output 528
Output resolution 4*0.36°
57,600baud

Name of the sensor

Description of the sensor

Table 5.4:  Factory settings ROD4-3...

Leuze electronic
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6

6.1

6.1.1

Working with detection fields

General information

Position determination

Optical position display
In order to be able to precisely read the cursor position for a certain point in the diagram
area, fields containing the cursor position are provided at the right below the diagram area.

Position of the cursor at the start of an action

%\

Position: #0892 m T 0520 m Angle 14976 ° | Radiug 1.033 m
Final pozition; ®2M3m T -0038m | Angle 131.08° | Radiuz 2013 m

W

Position of the cursor during and after an action

Figure 6.1: Display of the cursor position relative to the sensor midpoint

If you click the mouse at a specific location in the diagram area, this position is displayed in
the upper fields, Position "X" and "Y" in Cartesian co-ordinates and "Angle" and "Radius" in
polar co-ordinates. In addition, the click location is indicated by a blue circle ﬂ (position
indicator). In this way it is possible to read exact values from measurement curves.

The values in the lower row, "Final position", are used for precise positioning when creating
detection fields.

Rulers / grid

The rulers and grid are also available for determining positions.
They are scaled in meters.
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6.1.2 Enlarging or reducing the work area

The zoom functions offered by the program allow you to modify the size of the work area.
The program contains two variants of the "Zoom" function:

* the automatic, incremental zoom and

* the manual, stepless zoom.

Automatic zoom

Click the ;':l':l and ﬁ icons (or the use the View — Zoom/Unzoom menu item) to enlarge
or reduce the work area step by step. There are 26 steps, whereby each step increases or
reduces the original work area by approx. 25%.

Manual zoom

This zoom variant facilitates the direct area enlargement of a manually selected area.
You may only perform enlargements here! Perform reductions using the automatic zoom.

In order to enlarge a specific area of the surface, proceed as described below:

1. 2.

Click and hold down the left Move the mouse to the desired position and release

mouse button. the mouse button. The area enclosed by the resulting
yellow rectangle is enlarged such that it fills the entire
window.

Figure 6.2: Manual zoom
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Restoring the total view

To return to the total view from any zoom level, select the View —> Total menu item or click
ED in the toolbar.

In the positioning cross (lower right), click the point in the middle to adjust the size such that
it fills the measurement value display.

A Click the point in the middle to optimally adjust the view to the diagram area.

-
v

Moving the display

The positioning cross can be used to move the display in the horizontal and vertical direc-
tions.

Click the appropriate motion arrow, depending on the direction in which you would
like to move the view.
-
v

If you press the F1 key, a mode is activated in which you can move the displayed view with
the mouse. To do this, click the display area and, while holding down the left mouse button,
move the mouse in the direction in which you would like to move the area. The length of the
line displayed during this process corresponds to the length of the move. The position indi-
cator is displayed in red during this process.
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6.2

=10

=10

Defining detection fields

The ROD4-3... scans the surroundings and displays the measured area contour as a yellow
measurement line on the work area. In addition, it constantly compares the measured
contour with the active detection field definitions stored in the device. The detection fields
can be graphically defined interactively with the aid of the RODsoft configuration software.
To do this, select the "Define detection fields" tab.

The software supports you in the matching of object and field sizes by listing the maximal
field sizes in the list box shown below. More details on the object size may be found in

section "Description of the "Configuration parameters"".

Ohject size

|Autmmﬁti:

35 mm (upto max. field size of 3.0m)
70 mm (upto mex. field size of 6.0m)
150 mm {upto max. field size of 13.0m )
250 mm (up to max field size of 22.0m

Figure 6.3: List box for object size setting - dust suppression parameters

Notice!

Each of the 7 near and far detection fields are, due to the factory settings, superimposed
upon one another; each pair is therefore only visible as a single contour. One detection field
pair is always activated.

In the button bar @ ‘CAE|EE| Detection field_n 1 ¥, you can select the detection

field you would like to adjust. This selection can also be made using the Detection fields —
> Select detection field menu item.

Notice!
You may edit the detection fields only if you possess the required authorisation! If necessary,
save the original detection fields prior to defining new fields!

The buttons in the toolbar are thematically ordered and are identical to the commands in the
Detection fields menu.
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6.2.1

Creating new detection fields

You can adjust the appearance of the detection fields individually for your specific require-
ments. The following functions are available for this purpose:

Designation Menu

Icon
Enter values of L . . . .
detection field | Detection fields —Define —> Enter field values

&

Ellipse | Detection fields —> Define —> Elliptic field

Rectangle .| Detection fields —> Define —> Rectangular field

¥

Polygon | Detection fields —> Define —> Polygonal field

Teach-ln detection {i| Detection fields —> Define —> Teach-in field
field

Table 6.1: Tools for the new creation of detection fields

In the following sections, all tools are described and information is provided for possible
applications.

Enter field values
Normally, a rectangular detection field in the ROD4-3... is the same size to the left and right
side, i.e. symmetric about the Y-axis. It is, however, possible, that one of the two sides is
smaller or larger than the other side. In such cases, the "Enter field values" detection field
definition is used.
When creating the definition, proceed as follows:
¢ Select the detection field which is to be adjusted
(Detection fields —> Select detection field).
¢ Select the "Enter field values" function from the menu or toolbar. The following win-
dow appears:

Define detect.fwarning field El
front edge [mm] 1800 -«—— Distance to front
|eft edge [mm] 1200 ~4————— Distance to left

tight edge [rm] 00 ~«—— Distance to right

Cancel |

Figure 6.4: Numerical field value entry
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* In the dialogue mask, enter the required dimensions (in mm) and confirm the entries
with OK.

* The resulting detection field has a rectangular shape with all of the characteristics of
the "Rectangle" detection field shape.

Notice!
If one of the dimensions has been selected too large, an error message appears informing
you of this. In this case, confirm with OK and correct the values.

=10

The max. admissible radius value is 30m for the near detection fields and 50m for the far
detection fields.

Warning

'E The calculated maximum distance value is too high,
.

Figure 6.5: Warning notice "Distance value too high"
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Ellipse
The "Ellipse" is well suited for many areas of application.

=<

Height

,,,,,,,,, - - - X
. Radius

Figure 6.6: Elliptical detection field

How to create an elliptical detection field:

¢ Select the detection field which is to be adjusted
(Detection fields —> Select detection field).

* Find the two values for radius and height on the work area and click the point for fast
orientation later. The position indicator (blue circle) is set at this point. You can see the
current co-ordinates of this point in the optical position indicator.

¢ Select the Elliptic field function from the menu or the toolbar.

* Click the point marked earlier and, for exact positioning, keep the mouse button
depressed.

Old detection field
Detection field being created
Co-ordinates of the mouseclick

Figure 6.7: Positioning an "elliptical" detection field
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* Orient yourself using the optical position indicator.

* Only after the mouse button is released is the old detection field erased from the
screen and the new detection field displayed.

Figure 6.8: New "elliptical" detection field

Rectangle
As with the elliptical detection fields, there are two values here which play a roll: the height
and width.

Y

|

Pt | P2 | §
| 6
| I
- - — - ‘ - —X
‘ _Half width

Figure 6.9: Rectangular detection field

» Select the Rectangular field function from the menu or the toolbar.

* The remaining steps in the creation of the rectangular detection field function as with
"Ellipse". Please refer to the previous section for the required steps
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Polygon
With the "polygonal" detection field shape, you set the corner points of the detection field
directly. It is, therefore, possible to exclude certain objects which are permanently in the
scanning area (e.g. columns).
When defining a polygonal detection field, proceed as follows:
* Select the detection field which is to be adjusted
(Detection fields —> Select detection field).
* Select the Polygonal field function from the menu or the toolbar.
* Please set the corner points of the polygon from left to right!
* On the diagram area, click the first corner point of the detection field.
* If you hold the mouse button pressed, you can use the optical position indicator to
precisely position the points.

"N Y
Setzen Sie bitte die Polygonpunkte von links nach rechtsl----l
h S

Figure 6.10: Creating a "polygonal" detection filed

* Click the next corner point.

¢ Set all other corner points in the same way.

* After you have set the last corner point, click the right mouse button on the work area
and the polygon closes.

* |f you set the last corner point slightly below the zero line of the X axis, the polygon
closes automatically and the following message appears on the screen:

¥ Define contour

Meszage Mao. 0503:
Endpoint of polygon reached. Mo more points can be defined.

Figure 6.11: Message: Endpoint of polygon reached
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Teach-in detection field
In addition to the previously described options for detection field definition, it is also possible
to create a detection field on the basis of the current measurement contour.
¢ Select the detection field which is to be adjusted
(Detection fields —> Select detection field).
* Select the Teach-in field function from the menu or the toolbar. The following window

appears:
Teach-in area E|
MNumber of scans -«————— Number of scans for the average value cal-
culation
Offset [mm] -

Outward distance to measurement contour

Teach segment [*]
0 _ |10 -

Angular range in which the detection field is

to be taught

Cancel |

Figure 6.12: Input window for teaching-in detection field

» Enter the desired values for the Number of scans, Offset and Teach segment (see
figure 6.12) for teaching-in the detection field and confirm with OK. The teach event
begins and progress is displayed in a window.

Teach-in detection field

0% HNNNNNNNRENNRENN 100%

Figure 6.13: Progress bar for detection-field teach-in

Notice!
If you selected a large value (e.g. > 10) for the Number of scans parameter, the time required
for the teach event is correspondingly long. Guidelines:

=10

Number of scans = 10 —> Duration of teach event approx. 7s
Number of scans =20 —> Duration of teach event approx. 12s
Number of scans = 50 — Duration of teach event approx. 26s

Leuze electronic RODsoft 73



Working with detection fields

& Leuze electronic

* Upon conclusion of the teach event, the new detection field is displayed.

Measurement contour Taught-in near detection field (red) with offset

Figure 6.14: Example of a taught-in detection field

6.2.2 Changing detection fields

If you would like to change existing detection fields, you can use the following functions:

Designation |lcon Menu

Change seg- . .

ments .E. Detection fields - Change — Change segments
:iDeLJILdetechon .ﬂ Detection fields - Change — Cut detection field
Eldni out seg- a4 Detection fields — Change — Fade out segment

Table 6.2:  Tools for changing detection fields

The use of the tools is described in the following sections.
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Changing segments

In order to adapt existing detection fields to the environmental conditions, you can use the
"Change segment" function.

The following scenario is used as an example:

Measurement contour Near detection field Far detection field

Figure 6.15: Change segment - initial situation

When making the change, proceed as follows:
¢ Select the detection field which is to be adjusted
(Detection fields —> Select detection field).
¢ Select the Change segment function from the menu or the toolbar.
* Rectangular segment points are now displayed on the detection field line. Depending
on the size of the detection field, the distances between the points may vary.
* Please set the corner points of the polygon from left to right!
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Detection field with segment points
(very close to one another in this case)

Figure 6.16: Change segment - segment points

* Find the point on the curve beginning with which you would like to redefine the detec-
tion field segment using a polygon.

¢ Click the first point and hold down the mouse button. A green or red line appears. The
end of this line defines the new location of the point. You can change this line until the
mouse button is released.

: T T T
L] . | | |
The first point is to be set at this posi-
tion.

Figure 6.17: Change segment - moving the 1st segment point
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* Click the next corner point and hold down the mouse button.

* A second line is created. This line is connected to the first line. The end of the line
describes the new location of this point. You can change the line until the mouse but-
ton is released.

All intermediate points are placed along the The last point is to be set at this location.
connection line.

Figure 6.18: Change segment - setting the next corner point

* If necessary, use the left mouse button to set further corner points.
* Complete your entry by clicking the right mouse button on the work area; the polygon
closes and the changed detection field is displayed.

Figure 6.19: Change segment - completion
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Cut detection field

With the "Cut detection field" function, you can reduce the size of an already defined detec-
tion field at the left, right or front.

The following sequence explains the procedure using an example:
The following scenario is used as an example:

Measurement Near detection field Far detection field

Figure 6.20: Cut detection field - initial situation

When making the change, proceed as follows:
¢ Select the detection field which is to be adjusted
(Detection fields —> Select detection field).
* Select the Cut detection field function from the menu or the toolbar.
* In the following input mask, indicate which values you would like to cut and enter the
required dimensions. In the example, the left edge is to be cut to -225mm.

Cut detect. ;iwarning field

frontedge [rmm] r
leftedge [mm] WV |-225
right edge [rm] r

Figure 6.21: Input mask - cut detection field
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=10

* Confirm the entry with OK and the detection field is cut to the specified dimension.

--l‘"---lﬂ.li---l
R

Cut far detection field border

Figure 6.22: Cut detection field - completion

Fade out segment

The "Fade out segment” function, on the other hand, serves to remove angular segments
from already existing detection fields. A segment intersects the detection field at two
points.

Notice!

By supressing all fields completely, the effective measurement rate can be increased as the
available transmission period for the measurement values increases (see "Increasing the ef-
fective measurement rate" on page 92).

The following scenario is used as an example:
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Figure 6.23: Fade out segment - initial situation

When making the change, proceed as follows:
¢ Select the detection field which is to be adjusted
(Detection fields —> Select detection field).
* Select the Fade out segment function from the menu or the toolbar.
* To select the segment to be faded out, click the lower intersection point using the opti-
cal position controls.

Lower intersection point

Figure 6.24: Fade out segments - 1st intersection point
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* Then click the upper intersection point. The segment is displayed in grey as long as
the mouse button is depressed.

This segment is removed from the detection field.

Figure 6.25: Fade out segment - 2nd intersection point

* When the mouse button is released, the selected segment is faded out of the detec-
tion field.

Detection field with faded-out segment

Figure 6.26: Fade out segment - completion
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6.3

o [0

Reference boundaries

By defining one or more reference boundaries on a near detection field, you have access to
another monitoring option.

With an activated reference boundary, the exact position of objects is monitored. Not only
whether an object is located within the active detection field in this case, but also whether
an object was removed.

If the object position deviates from the reference boundary by more than the tolerance value,
the sensor also switches off outputs Fn1/Fn2. The tolerance value T for monitoring is
+150mm independent of the measurement distance. The reference boundaries are
displayed in blue in the diagram area.

Notice!

For applications in which the presence of a known object is to be checked, the reference
boundary functionality is an important monitoring instrument.

Notice!

If a reference contour for a detection field is defined and the dust suppression is activated
or the sector size for this detection field is changed, the reference object may have a "hole"
that matches the sector size or the computed minimum object width (e.g. 250mm).

If the width of the reference object is smaller than the configured sector size or the detection
field dependent minimum object width, it may happen that the removal of the reference ob-
ject does not lead to the switch-off of the corresponding Fn1/Fn2 output.

The following 4 figures illustrate position monitoring with reference boundaries.

82

RODsoft Leuze electronic



# Leuze electronic Working with detection fields

Object in front of the reference boundary outside of the tolerance value

If an object is located in front of the reference boundary outside of tolerance value T,
outputs Fn1/Fn2 are switched off even though no object is located in the near detection field.

Figure 6.27: Object in front of reference boundary outside of tolerance value T
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Object in front of the reference boundary within the tolerance value

If an object is located in front of the reference boundary within tolerance value T,
outputs Fn1/Fn2 remain switched on.

Figure 6.28: Object in front of the reference boundary within tolerance value T

Object behind the reference boundary within the tolerance value

If an object is located behind the reference boundary within tolerance value T, outputs
Fn1/Fn2 remain switched on even though the object was detected within the near detection
field.

Figure 6.29: Object behind the reference boundary within tolerance value T
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Object behind the reference boundary outside of the tolerance value

If an object is located behind the reference boundary outside of tolerance value T,
outputs Fn1/Fn2 are switched off.

Figure 6.30: Object behind the reference boundary outside of tolerance value T

Defining a detection field segment as a reference boundary
When defining a reference boundary, proceed as follows:
» Select the respective near detection field (Detection fields —> Select detection
field).
* Select the Set reference boundary function from the menu or the toolbar.
» Click the point on the near detection field in the diagram area at which the reference

boundary is to begin. If you hold the mouse button pressed, you can use the optical
position indicator to precisely position the points.

Figure 6.31: Defining a reference boundary - boundary start
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» Click the point on the near detection field in the diagram area at which the reference
boundary is to end. If you keep the mouse button pressed down, the reference bound-
ary segment is displayed in blue and you can precisely position the points.

Figure 6.32: Define reference boundary - boundary end

* The reference boundary is now defined. Additional reference boundaries can be
defined on the same or other detection field borders in the same way.
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Resetting a reference boundary definition for a detection field segment
When removing a reference boundary definition, proceed as follows:

¢ Select the respective near detection field (Detection fields —> Select detection
field).

* Select the Reset reference boundary function from the menu or the toolbar.

* The remaining procedure corresponds to that for defining a reference boundary.

In this area, the reference boundary was reset.
Two reference boundaries remain.

Figure 6.33: Resetting a reference boundary
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6.4

6.5

Saving and loading detection fields

Individual or multiple detection fields can be saved and loaded as files independent of the
configuration parameters.

Saving detection fields

To save changed detection fields on a data carrier, select the File —> Save detection field
to file menu item or click the ﬂ button in the "Define detection fields" tab.

Enter a file name, select a folder and then click Save.

Loading detection fields

To reload a stored detection field definition, select the File — Load detection field from
file menu item or click the @ button in the "Define detection fields" tab. Select the desired
file and then click Open.

The detection fields stored in this file are now read into RODsoft and can be edited and
transferred to the sensor.

Transferring detection fields

Changed detection fields are initially stored only in RODsoft and, in order to become active,
must be transferred to the sensor.

In order for the changed detection fields to be stored in the sensor, you must transfer them
to the device. You can transfer the data either via the menu bar (Detection fields —>
Transfer from PC to sensor) or via the toolbar in the "Define detection fields" tab by clicking
the £ button.

88

RODsoft Leuze electronic



# Leuze electronic Working with detection fields

Selecting the detection fields to be transferred
First, a window appears in which all changed detection fields (since the last data update with

the sensor) are listed.

Check boxes for Transfer, changed detection fields to the sensor, Pz|

activating/deactivating —
changed detection fields B :z geteﬂ!un I!e:g Peﬁl”
for the transfer. Btection field far

Cancel

Figure 6.34: Selecting the detection fields to be transferred

After selecting the detection fields, confirm with Transfer.
The detection fields are transferred to the sensor. Afterwards, the following info window

appears with warning notices.

) Transfer data of the fields from PC to the sensor, PZ|

D ata of the fields were transfered to the sensar.

These data must be controlled by functional test at the place of action! Among other
things the test must include a verification of the detection fields as well as compliance
with the: distance.

Figure 6.35: Notice after transferring the detection fields
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7

7.1

Measurement data transfer / protocol info

The transmission protocol described here describes the transfer of the sensor's measure-
ment values via the serial interface (connection X2). The structure of the protocol cannot be
defined by the user.

The sensor cannot receive data from the PC via this protocol, i.e. it can be considered to be
a 'one-way' protocol.

After the supply voltage is applied and the subsequent self-test completed, the ROD4-3...
sensor continuously sends data on the serial interface using the protocol described here.

Time behaviour / transmission speed

Attention!

The relationships between data quantity and transmission rate described below must abso-
lutely be taken into account when using the binary protocol for measuring applications!

The deflection of the laser beam in the interior of the sensor occurs by means of a rotating
mirror, which turns at a rate of 25 rotations per second, i.e. 1 rotation (360°) lasts 40ms.
During each rotation, a measurement occurs over the entire 190° detection range. Transfer
of the measurement values occurs during the remaining 170° of a rotation, in which no
measurement occurs. This means that there are approximately 18 ms available for measure-
ment value transfer.

At a transmission rate of 57.6kbit/s (factory setting), 99 bytes can thus be transferred in
19ms (see figure 7.1). At a transmission rate of 115.2kbit/s, twice the amount of data (198
bytes) is transferred within the same time period. That is, the measurement data transfer is
twice as fast.
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Example for the data transmission

Start segment: 0

Stop segment: 528
Resolution: 1

Baud rate: 115.2kbit/s

During one rotation, the sensor determines at most 529 measurement values of 16 bits
each. This means that during a rotation, a maximum of 1058 bytes of measurement data
plus approx. 22 bytes of protocol frame are generated, i.e. 1080 bytes. This is more than 6
times as much as can be transferred with the default transmission rate of 57.6kbit/s during
one rotation.

To prevent data loss, the sensor uses a transmission buffer which is processed before a new
set of measurement values is written (see figure 7.1).

Measure 190° Record Transmission buffer |I|
measurement IN ouT

data = -
@ ME" TN\ E L
Transfer data 170° -

Measure 190° Transmission buffer | Transfer pack- 198

T‘Ilm

IN ouT ets with meas- =

@ & 360 798 urement data | — .| A
> =

i (1058-198) F

Transfer data 170

Measure 190° Transmission buffer | Transfer pack-

IN ouT ets with meas- =
urement data | — oh
0° w

Transfer data 17

[ o N

Measure 190° 1ecord Transmission buffer

—
measurement IN ouT
data
oY Li==c=TIN

Transfer data 170°

fim

Figure 7.1:  Example of measurement data transfer

In this example (start segment: 0, stop segment 528, resolution: 1, baud rate 115kbit/s), it
therefore takes at most 6 rotations at 41ms each, i.e. 240ms, until the measurement values
are updated. This results in an effective measurement rate of approx. 4 measurement
contours per second.
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=10

=10

Increasing the effective measurement rate
You can increase the effective measurement rate by taking the following measures:
* Reduction of the data by adjusting the angular step size and the start /stop angle:
* Increase the angular step size by adjusting the "Resolution" parameter in multiples
of 0.36° (see figure 5.5 on page 44 and table 5.1 on page 49).
¢ Limit the detection range of the sensor (< 190°) by increasing the start angle and
reducing the stop angle.
The measurement value transmission thus starts immediately once the stop seg-
ment has been reached and ends only once the start segment has been reached
again.
* Increase the transmission rate
provided this is supported by the control and/or PC (see figure 5.6 on page 45 and
table 5.1 on page 49).
* Extending the available transfer period for the measurement values
by suppressing ALL detection fields.
Notice: In this case, field evaluation no longer takes place.

Notice!

The configuration must then be saved in the sensor. It can only be saved to a file if the con-
figuration can be read back from the sensor.

Example for extending the transfer period:

The setting start segment = 200, stop segment = 328, resolution = 2 (angular range 46°,
every 2nd beam) results in a data volume of approx. 191 bytes. At a baud rate of 115kbaud,
it takes 26 ms to transfer all measurement values.

Not using the "Suppress Segment" function results in a transmission time of 19ms. This
means only every second scan is transmitted.

If, however, all segments are suppressed, the available transmission time is 35ms. Result:
the entire scan data is transferred (every scan).

Notice!

An effective measurement rate of 25 scans/s over 190° at a resolution = 1 can be achieved
via RS 422 with a transmission rate of 687.5kbit/s!

Attention!

Transmission rates > 115200 baud are only suitable for measurement data transfer.

If a transmission rate greater than 115200 baud is configured, access to the sensor with PC/
RODsoft is no longer possible. Remedy: Reset the baud rate to the factory setting (s. tech-
nical description).
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7.2

7.21

Protocol structure

The protocol structure is described chronologically from top to bottom. The possible values
of individual bytes and their meaning are described below.

Time | No. of bytes Designation Description

7 2 Start Start of data transfer from the ROD4

v 1 Operation Normal operation / error / warning

¥ 1 Option 1 Is always transferred, indicates the operating state,
and whether options 2 and 3 are transferred

v 1 Option 2 The state of the near and far detection fields is

always transferred during the measurement value
transmission

1 Option 3 Active field pair; always transferred during the meas-
urement value transmission

8 Scan number Is incremented by 1 following each scan of the ROD4
to permit each scan to be uniquely identified

1 Angular step size Angular separation between two successively trans-
ferred measurement values

2@ " Start angle Angle at which the measurement value output starts
for each scan

Stop angle Angle of the most recently transferred measurement
segment for each scan

2x no. of meas. | Distance Output of the distance measurement values of the
values 2 measurement value | entire scan in sequence
1 Check byte XOR of all characters transferred

3 End End of the data transfer from the ROD4

€€ € € € € € €
N
Cl

1) 3 bytes, if the value = 0, see note below
2) + number of OxFF inserted
Attention!

If two zeros follow each other in the data stream, a fill byte with the value 255 (OXFF) is in-
serted.

Examples: A distance measurement value of O is represented as 0x00 0x00 OxFF.
The two consecutive measurement values 256 mm (0x01 0x00) and 250mm
(0x00 0xFA) are displayed as 0x01 0x00 0x00 OxFF OxFA.

Start
The start character consists of two bytes that always have the value 0x00,0x00.

MSB start byte 1 LSB [MSB start byte 2 LSB

o\o\o|o\o|o\o\o o\o|o\o|o\o\o\o
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7.2.2

7.2.3

7.2.4

Operation
The operation character consists of one byte and identifies the type of the message trans-
mitted.

If a warning message is transferred, no measurement data is transferred for the scan; if an
error message is transferred, the sensor switches to error mode

MSB Operation byte LSB |Meaning of the bits
0x14 = regular alive messagefrom the sensor
0 0 0 0 1 1 1 0 unless measurement values are trans-
ferred
0 1 0 1 1 1 |0x23 = Measurement values

1 1 0 1 0 1 |0x53 = Error messages

1 1 0 1 1 0 |0x54 = Warning messages

Option 1

Option byte 1 is always transferred and indicates whether further option bytes follow. In addi-
tion, information about the operating state is provided here.

MSB Option byte 1 LSB |Meaning of the bits

0 1 |Option 1 only
1 0 |Option 1 + Option 2
1 1 |Option 1 + Option 2 + Option 3

0 0 1 Initialisation
0 1 0 Measurement operation (normal operation)
1 0 0 Error / fault

Option 2

Option byte 2 is transferred only if bit 1 of option byte 1 is set. It specifies whether objects
have been detected in the near and far detection fields. In addition, information about the
operating state is provided here.

MSB Option byte 2 LSB |Meaning of the bits

0/1 |1 = detection field near 1 occupied

on 1 = detection field far 1 occupied

on 1 = warning

on 1 = fault

01 1 = restart-disable

on 1 = detection field near 2 occupied

on 1 = detection field far 2 occupied

on 1 = option byte 3 is transferred
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7.25 Option3

Option byte 3 is transferred only if bit 0 and bit 1 of option byte 1 and bit 7 of option byte 2
are set. It specifies which field pairs are transferred as detection field 1 and detection field 2
in option byte 2.

MSB Option byte 3 LSB |Meaning of the bits

001: detection field 1 = field pair 1 to
111: detection field 1 = field pair 7

001: detection field 2 = field pair 1 to
111: detection field 2 = field pair 7

specifies the state of outputs Fn1/Fn2.
0 = outputs Fn1/Fn2 switched off

1 E1.2|E1.1|E1.0

1 E2.2 | E2.1 | E2.0

7.2.6 Scan number

The scan number can be used to determine the time between two transferred scans. For
each individual scan, the sensor increments the scan number by 1. The sensor captures 25
individual scans per second.

The scan number itself consists of 32 bits. To prevent a small value in the transmission of 4
bytes from creating a double null (i.e., start sequence), fill bytes with a value of OXFE are
inserted between the individual bytes of the scan number.

MSB Scan number (8 bytes) LSB

byte 3 fill byte byte 2 fill byte byte 1 fill byte byte 0 fill byte
XXXX XXXX | 1111 1110 | xxxx xxxx | 1111 1110 | xxxx xxxx | 1111 1110 | xxxx xxxx | 1111 1110

7.2.7 Angular step size

The angular step size specifies the angular separation between two successively trans-
ferred measurement values as a multiple of 0.36 °. The angular step size is dependent on
what value was set in RODsoft for the "output resolution" parameter

(standard setting 40.36 degrees = 1.44 degrees).

Factory setting: 1

MSB Angular step size LSB |Example

X ‘ X ’ X | X ‘ X | X ‘ X ’ X |0000 0101: angular step size = 1.8°
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7.2.8

7.2.9

7.2.10

Start angle

This value specifies the angular segment of the current scan at which the measurement
value output begins. Possible values: 1 (0x00,0x01) to 529 (0x02,0x11). The start angle
corresponds to the "Output start segment" parameter, which can be set in RODsoft.

Factory setting: 1

MSB Start angle byte 1 LSB |MSB  Start angle byte2 LSB |[Example

0x00 OxOA: Start segment

X X X X X X X X X X X X X X X X output = 9 = -1.76°

Stop angle

This value specifies the angular segment of the current scan at which the measurement
value output ends. Possible values: 1 (0x00,0x01) to 529 (0x02,0x11). The stop angle corre-
sponds to the "Output stop segment" parameter, which can be set in RODsoft.

Factory setting: 529
MSB Stop angle byte 1 LSB [MSB  Stop angle byte2 LSB [Example

0x00 0x14: Stop segment

X X X X X X X X X X X X X X X X output=19=1.84°

Distance measurement value

All distance measurement values that were measured between start and stop angle using
the previously defined angle step size are transferred as successive 2 byte values. If the
output resolution is > 1*0.36°, the minimum value within the resolution interval is transferred.

MSB Distance byte1 LSB |[MSB Distance byte 2 LSB |Meaning of the bits
0 1 = object in near detection
field detected
15 bit distance measure-
X[ X | X | X | X | X | X | X[ X|X|X|X|[X]|X]|X ment value with 2mm resolu-
tion
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7.2.11

7.212

The following table shows by means of example the chronological order of distance meas-
urement values transmitted for start angle = 10, angular step size = 2, stop angle = 18:

Time | Bytes Designation | Meaning

7 0x10, 0x00 |Distance 1 4096mm at angle -1.44° (angular segment no. 10),
no object in detection field near

v 0x10, 0x01 | Distance 2 4096mm at angle -0.72° (angular segment no. 12),
object in near detection field

7 0x10, 0x03 | Distance 3 4098mm at angle 0.0° (angular segment no. 14),
object in near detection field

v 0x10, 0x02 | Distance 4 4098mm at angle 0.72° (angular segment no. 16),
no object in near detection field

7 0x10, 0x04 |Distance 5 4100mm at angle 1.44° (angular segment no. 18),
no object in near detection field

Check byte

The check byte has a value range of 0x01 to OxFF.

It is the result of an XOR of all bytes transferred, including operation and option bytes, i.e.,
from after the start byte up to the last byte before the check byte.

To avoid collision with the end mark, the check byte must never have the value 0x00. If the
computed result of the XOR is 0x00 — this is only the case if 0x00 was transferred as LSB
for the distance measurement value — then a OxFF is transmitted as check character.

Attention!

If two zeros follow each other in the data stream, a fill byte with the value 255 (OXFF) is
inserted.

MSB Check byte LSB |Meaning of the bits
X ‘ X ‘ X | X ‘ X | X ‘ X ‘ x |XOR of all bytes from the start to the check byte
End
The end mark consists of three bytes that always have the value 0x00,0x00,0x00.
MSB End byte 1 LSB|MSB End byte 2 LSB |MSB End byte 2 LSB

ofoJofofoJofofo|ofo[o]oJo[o]o]ofo]o]ofo]o]0]0]0
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7.3

A

Transmission of warning and error messages

The operating character (see chapter 7.2.2 "Operation") transmitted by the sensor while in
the warning or error state is either 0x54 = warning message or 0x53 = error message. In
this case, the user data (see chapter 7.2 "Protocol structure") consist of warning or error
messages, respectively.

Attention!

If two zeros follow each other in the data stream, a fill byte with the value 255 (OxFF) is in-
serted.

An error or warning consists of the following parts:

1. Error number (2 bytes, unsigned integer):
The number specifies the given error/warning.

2. Parameter (2 bytes, unsigned integer):
The value parameter contains additional information on the respective error/warning
number which can, however, be ignored by the user.

3.  Error location (2 bytes, unsigned integer):
The error location specifies where or by which routine the error/warning was trig-
gered.

For the 16-bit values, first the high byte and then the low byte is transmitted.

7.3.1  Warning messages
A warning is transmitted if one of the 6 window-monitoring photoelectric sensors is triggered.
The warning is transmitted twice per interrupted photoelectric sensor.
Attention!
A A warning is only transmitted twice per photoelectric sensor.
Locati | Description No | Error description
on
Processing of the window-monitoring Photoelectric sensor on the front cover
1705 . 3 . .
photoelectric sensor data monitor interrupted, front cover soiled
7.3.2 Error messages

o
Il

An error message is transmitted if the sensor switches to the error state.
An error message is transmitted exactly once.

Notice!

Error locations and error numbers with their respective meanings are described in
Table 8.1 beginning on page 101.

98

RODsoft Leuze electronic



& Leuze electronic

System information and error handling

8 System information and error handling

You can execute the following tasks in the System data menu or in the "System data" tab:
¢ Load status information from the sensor.
* Load diagnostic data from sensor.

¢ Create service file.

¢ Adjust window supervision.

* Reset sensor.

8.1

Loading status information from the sensor

To load status information from the sensor, click J in the toolbar or select the System data
—> Load status information from the sensor menu item.

Firrnware viersion
Additional distance Z5M

Presettings

Star-up delay sfter detect. field release
Detect field near response time
Detect field far response time
Measurement stadt segrment
Measurement stop segment

Power-up properties

Dust suppression

Check sum

Date when last saved

Admissible field pair changeowvers FF 1
Admissible field pair changeowvers FF 2
Admissible field pair changeowers FP 3
Admissible field pair changeowers FF 4
Admissible field pair changeowvers FRP5
Admissible field pair changeowers FP B
Admissible field pair changeowers FP 7

Date when last saved DF_n 1
Date when last seved DF_f1

MName ‘ Walue |
Sensorname

Description

Serial number 070400018

PW-ersion 56 E
0..3498mm: 83mm  3500.4000mm: 100mm

Freely selectable presetings / Resolution: 70 mm
1*40 ms (40 ms)

1*40 ms (40 ms)

1*40 ms (40 ms)

0 (5047

528 (185.047

Automatic start-up

Active

24887

00:00 01.01.7800

Admissible for startup - Changeover allowed 1o: 2,
Admissible for starup - Changeover allowed fo: 1,
Admissible for starup - Changeowver allowed to: 1,

1

34
3.4
2.4
Admissible for statup - Changeover allowed to:1, 2. 3

00:00 01.01.7900
00:00 01.01.7900

Print

Create textfile

~

#k sensor status information Q@E‘

Figure 8.1:

Loading status information from the sensor

You can print out and save the status information as a text file.

Leuze electronic
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8.2 Loading diagnostic data from the sensor

All errors which occur in the sensor during operation are stored in a diagnostic list in the
device. To display this list, click ﬂ in the toolbar or select the System data —> Load diag-
nostic data from sensor menu item.

] Diagnosis List

1. Invalic number of detection fields selected during operation [Location: 2800; Number. 4: F
2. Please contact custamer service [Location: 2804: Number: 4 Parameter: 0]

3. Invalid number of detection fields selected during operation [Location: 2800; Nurmber: 4; F
4. Invalid number of detection fields selected during operation [Location: 2600; Number: 4; F
5. Please contact customer service [Location: 1608; Number: 9; Parameter: 684]

6. State of switch outguts inconsistent with that shown by the internal flag [Location: 1906 Mur
7. Confirmed single password was entered incorrectly [Location: 3016; Nurmber: 11; Parame

MNumber of events

Eeload ‘ Erint Save |

Figure 8.2: Sensor diagnostic list

The error messages (see chapter 8.2.1 "Diagnostic codes and causes") are documented
from top to bottom in chronological order. In addition, the total number of events which have
occurred is displayed at the right. The information in the list allows you to make good deduc-
tions about the possible causes of errors.

You can print out and save the diagnostic list as a text file.

Notice!

The "Contact customer service" message does not necessarily indicate a hardware error.
Ask customer service about the meaning and the possible causes.

=10
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8.2.1 Diagnostic codes and causes
The messages from the last 8 events are documented. This first memory slot always
contains the most recent error message.
Listed in the following table are all errors together with corresponding troubleshooting
notices:
Loca- | No. | Meaning Measure
tion
102 2 | Data transfer error on interface X2. % Check the interfgce parameters and start
the transfer again.
103 2 | Data transfer error on interface X2. % Check the interfgce parameters and start
the transfer again.
104 2 | Data transfer error on interface X2. % Check the interfgce parameters and start
the transfer again.
Function, access, command not per- |% Change the access level and start the
105 6 | mitted at currently selected access transfer again.
level.
Interface X2 time specifications not % Check the interface parameters and start
201 4 | complied with, last message overwrit- the transfer again.
ten.
Interface X2 time specifications not % Check the interface parameters and start
302 2 | complied with, send data not acknowl- the transfer again.
edged.
Previous message not completely % Check the interface parameters and start
306 5 |issued, interface X2 time specifica- the transfer again.
tions not complied with.
801 2 Error memory cannot be read, internal | % If reset is not successful, contact customer
defect service.
Error memory cannot be transferred, |% Check the interface parameters and start
805 | 6 . ; .
transmission error at interface X2 the transfer again.
Motor does not reach nominal rota- % If reset is not successful, contact customer
1002 | 1 |tional speed after start-up; internal service.
defect.
1002 | 2 Mot_or speed not constant after start- | % If res_et is not successful, contact customer
up; internal defect. service.
Motor does not reach nominal rota- % If reset is not successful, contact customer
1003 | 1 |tional speed after start-up; internal service.
defect.
1003 | 2 Motor speed not constant after start- | % If reset is not successful, contact customer
up; internal defect. service.
1003 | 3 Motor speed not constant after start- | % If reset is not successful, contact customer
up; time-out. service.
Table 8.1: RODA4-3... — diagnostic codes, causes and measures
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Loca- | No. | Meaning Measure
tion

Switching outputs Fn1/Fn2 cannot be | % Check the connection/wiring of Fn1/Fn2.
1110 | 4 | switched, short-circuit with 0 V DC or

+24 V DC.

Switching outputs Fn1/Fn2 cannot be | % Check the connection/wiring of Fn1/Fn2.
1110 | 5 | switched, short-circuit between Fn1

and Fn2.

Switching outputs Fn1/Fn2 cannot be | % Check the connection/wiring of Fn1/Fn2.
1110 | 6 | switched, short-circuit with 0 V DC or

+24 V DC.

Short-circuit between switching out- | % Check the connection/wiring of Fn1/Fn2.
1111 | 7

puts Fn1/Fn2.
1111 | 8 Short-circuit of one switching output | % Check the connection/wiring of Fn1/Fn2.

(Fn1 or FN2) with 0 V DC.
1111 | 9 Short-circuit of one switching output | % Check the connection/wiring of Fn1/Fn2.

(Fn1 or FN2) with +24 V DC.

Angle error detected, poss. rotation of | % If reset is not successful, contact customer
1606 | 4 |the sensor housing; switch-off and service.

reset followed.

Angle error detected, poss. rotation of | % If reset is not successful, contact customer
1607 | 5 |the sensor housing; switch-off and service.

reset followed.

Motor speed not constant during % If reset is not successful, contact customer
1608 | 8 |operation, poss. rotation of the sensor service.

housing.

Motor speed not constant during % If reset is not successful, contact customer
1608 | 9 | operation, poss. rotation of the sensor service.

housing.

Motor speed not constant during % If reset is not successful, contact customer
1608 | 10 | operation, poss. rotation of the sensor service.

housing.

Signal of a photoelectric sensor of the | % Clean the front cover according to instruc-
1705 | 1 | window monitoring below the bottom tions (see Technical Description).

limit, dirty front cover.

Signal from a photoelectric sensor of | % Clean the front cover according to instruc-

the window monitoring above the tions (see Technical Description).
1705 | 2 A

upper limit, oil/grease on the front

cover.

Switching outputs Fn1/Fn2 cannot be | % Check the connection/wiring of Fn1/Fn2. If
1906 | 1 |switched, internal or external short- reset is not successful, contact customer

circuit. service.

Table 8.1:  ROD4-3... — diagnostic codes, causes and measures
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Loca- | No. | Meaning Measure
tion

Switching outputs Fn1/Fn2 cannot be | % Check the connection/wiring of Fn1/Fn2. If
1906 | 2 |switched, internal or external short- reset is not successful, contact customer

circuit. service.

Read back error on switching outputs | % Check the connection/wiring of Fn1/Fn2. If
1906 | 5 |Fn1/Fn2, internal or external short-cir- reset is not successful, contact customer

cuit. service.

Error on the laser's switch-off path, % If reset is not successful, contact customer
1906 | 6 |switch-off because of eye safety, inter- service.

nal defect.

Angle error detected, poss. rotation of | % If reset is not successful, contact customer
1907 | 4 |the sensor housing; switch-off and service.

reset followed.

Angle error detected, poss. rotation of | % If reset is not successful, contact customer
1907 | 7 |the sensor housing; switch-off and service.

reset followed.

Configuration data displayed for % Start the transfer again.
2002 | 12 | inspection not acknowledged quickly

enough

Date of the currently transmitted % Update the PC's date and time setting.
2007 | 18 detection f.ield .is older thap the date of

the detection field stored in the sen-

sor.
2017 | 19 | Data transfer error with ConfigPlug. ® Replacg the ConfigPlug or the complete

cable with plug.

The connected sensor does not sup- | % Change the sensor, observe the device
2017 | 23 | port the configuration file in the Con- type.

figPlug.

The connected sensor does not sup- | % Change the sensor, observe the device
2017 | 24 | port the configuration file in the Con- type.

figPlug.

Date of the currently transmitted con- | % Update the PC's date and time setting.
2017 | 26 | figuration is older than the date of the

configuration stored in the sensor.

Number of measurements in the scan | % If reset is not successful, contact customer

too small due to rotational speed error service.
2201 | 5 |. )

in the motor or because internal fuse

was blown.
2302 | 1 | Error occurred during sensor start-up. Sequential error.

Reference measurement failed; glare Sensor performed reset.
2401 | 10 | from another light source (905 nm) or

rotation speed error.

Table 8.1: ROD4-3... — diagnostic codes, causes and measures
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Loca- | No. | Meaning Measure
tion
Reference measurement failed, dust | % Screw the plugs of interfaces X1 and X2.
2401 | 13 |in the device, due to the plug housing
or dummy cap not being screwed on.
Reference measurement failed; glare Sensor performed reset.
2401 | 41 | from another light source (905 nm) or
rotation speed error.
Reference measurement failed; glare Sensor performed reset.
2402 | 10 | from another light source (905 nm) or
rotation speed error.
Reference measurement failed; glare Sensor performed reset.
2402 | 41 | from another light source (905 nm) or
rotation speed error.
Invalid diagnostic command received, | % Use a newer version of the configuration
2701 | 1 - : I
software incompatible with firmware. software.
Invalid diagnostic value requested, % Use a newer version of the configuration
2702 | 3 - ) .
software incompatible with firmware. software.
2800 | 2 2 field pair control inputs activated % Check the switchover times of the control
longer than 1s. inputs FPS1 - FPS4.
The detection field changeover which | % Check the activation of the detection fields
2800 | 3 |occurred does not match the preset in the program wizard.
which was programmed in the sensor.
2800 | 4 More than 2 detection fields activated | % Check the activation of the control inputs
during operation. FPS1 - FPS4.
2800 | 6 Unusable or defective control voltage |% Check the activation of the control inputs
for the detection field activation. FPS1 - FPS4.
No detection field activated. Can % |If detected during running operation, check
2800 | 8 |occurduring operation and switching the activation of the control inputs FPS1 -
off the device. FPS4.
Error while testing the inputs for % Contact the customer service.
2801 1 | detection field changeover; internal
defect.
The detection field activation which % Check the activation of the detection fields
2802 | 3 | occurred does not match the preset in the program wizard.
which was programmed in the sensor.
2802 | 4 More than 2 detection fields selected | % Only activate one of the control inputs
when starting the sensor. FPS1 - FPS4.
2802 | 6 Unusable or defective control voltage |% Check the activation of the control inputs
for the detection field activation. FPS1 - FPS4.
No detection field activated during % Activate one of the control inputs FPS1 -
2802 | 8
start-up of the sensor. FPS4.
Table 8.1: ROD4-3... — diagnostic codes, causes and measures
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Loca- | No. | Meaning Measure
tion
The detection field activation which % Check the activation of the detection fields
2804 | 3 |occurred does not match the preset in the program wizard.
which was programmed in the sensor.
" % Check the activation of the control inputs
2804 | 4 | No detection field clearly selected. FPS1 - FPS4. P
2804 | 6 Unusable or Qefegtive cor\trql voltage | % _Check the switchover times of the control
for the detection field activation. inputs FPS1 - FPS4.
3016 | 11 Confirmed single password entered % Repeat the password entry.
wrong.
3203 | 6 Sensor has _optical glare caused by % Switch off the supply voltage and start the
another device. sensor again.
3203 | 7 Sensor has pptical glare caused by % Switch off the supply voltage and start the
another device. sensor again.
Table 8.1: ROD4-3... — diagnostic codes, causes and measures
8.3 Create service file

Click il in the toolbar or select the System data —> Create service file menu item to
create a service file (file extension * . sdc) which contains all data relevant for comprehen-
sive diagnostics and analysis by the Leuze service department:

» Configuration data

 Diagnostic list

e Complete system data
Create this service file if you would like to contact the Leuze service department, and send
this together with a your application and error description.

Leuze electronic

RODsoft 105



System information and error handling & Leuze electronic

8.4

A

Adjust window supervision

After replacing the front cover of the sensor, a device-internal calibration of the photoelectric
sensor for window monitoring must be performed.

Attention!

Please note that both the replacement of the front cover as well as adjustment of the front
cover sensor may only be performed by trained, competent personnel.

This function is only available after entering a special password.

A front cover to be calibrated must be free of contamination.

To call up this function, select the System data —> Adjust window supervision menu item
or click [

For further information on replacing and adjusting the front cover, please contact the Leuze
service department.

8.5 Resetting the sensor
Select the System data — Reset sensor menu item to send a reset command to the sensor
via the PC. Use this function, for example, if a device error occurs continuously.
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9.1

Appendix

Terms and abbreviations ROD4-3... and RODsoft software

4-field mode
In 4-field mode (configuration via RODsoft), all 4 detection fields of detection field
pairs 1 and 2 are simultaneously activated and evaluated. In this case, a separate
output is assigned to each detection field pair. The 4-field mode is activated: via the
configuration wizard under Presettings or via the menu under Configuration —
Change —> Configuration parameters —> Presettings.

Alarm output ALARM1

Semiconductor output which signals a device warning and error and/or occupancy of
a detection field. The function can be selected in RODsoft via the "alarm signal type".
The output is at pin 5 of interface X1 and is designated in the ROD4 handbook as
ALARM.

Alarm output ALARM2
Semiconductor output which signals a device warning and error.
The output is at pin 15 of interface X1 and is designated in the ROD4 handbook as
WARN.

Start interlock
Following device start-up, the restart button must be actuated in order to activate the
outputs.

Start-up test
Following device start-up, the near detection fields must be clear after the start-up
delay period has passed; the outputs are switched off. To activate the outputs, at least
one near detection field must be occupied and then again be cleared.

Start-up delay
Configurable time which must pass before a permanently clear near detection field
activates the corresponding switching output. The start-up delay for far detection
fields is permanently set to 80ms.

Response time
Time which must pass before a permanent detection field occupancy switches off the
corresponding switching output (separately configurable for near and far detection
fields).

Output start-stop segment, output resolution
Used to configure the measurement value transmission at serial interface X2. The
configuration is made in multiples of 0.36°. A detection range of 180° corresponds to
a start segment of 14*0.36° and a stop segment of 514*0.36°. If the output resolution
is > 1*0.36°, the minimum value within the resolution interval is transferred/displayed.
Notice: Monitoring of the detection fields also occurs outside of the configured trans-
mission range.

Field
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Detection field

Long version of the term field.

Near detection field

Fn

Max. detection range 30m, object detection within the near detection field affects out-
puts Fn1 (pin X1-11) and Fn2 (pin X1-12). The near detection field is represented in
the user interface of the RODsoft configuration software by the colour red.

Short version of the term near detection field.

Far detection field

Ff

FP

FP1

FPS

Max. detection range 50m, object detection within the far detection field affects out-
put ALARM1 (pin X1-5, depending on the configuration). The far detection field is
represented in the user interface of the RODsoft configuration software by the colour
green.

Short version of the term far detection field.

Field pair, detection field pair;
The configuration software can be used to configure a total of up to 7 field pairs in the
ROD4-3..., each with two detection fields (near and far).

Field pair 1.

Field pair changeover.

Minimum object size

This parameter is permanently stored and is calculated from the maximum radius of
the detection field. Objects are detected if the conditions listed under the keyword
object detection are met.

Object detection

Conditions for the object detection

If the dust suppression is activated:

e The minimum number of consecutive beams, defined with the "Minimum object
width"/"sector width" parameters, is incident on an object.

¢ Object detection must occur in the detection field for each consecutive individual
scan (number of individual scans calculated from the response time: response
time 120ms —> 3 individual scans).
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e |f the dust suppression is deactivated:

e The minimum number of consecutive beams, defined with parameter "sector
width", is incident on an object. With the standard setting, sector width =1 (not
active), objects larger than a single beam are detected.

¢ Object detection must occur in the detection field for each consecutive individual
scan (the number of individual scans is calculated from the response time:
response time 120ms —> 3 individual scans).

Object speed

Parameter that must also be observed for dust suppression. It sets the maximum
speed of objects to be detected (factory setting: 1600mm/s).

Object size
Dust suppression parameter specifying the maximum size of interfering objects (fac-
tory setting: 70mm).

Scanning rate
Rotational frequency of the sensor deflection mirror = 25Hz.

Sector width

This parameter can be changed. If the value for the sector size is > 1, objects are
detected if the minimum number of consecutive scanning beams (multiple of 0.36°) is
incident on an object. If the sector size > 1, the entry for the minimum object size and
the object size in millimeters are irrelevant for this detection field.

Baud rate of serial interface

Used to configure the transmission rate (9.6 ... 687.5 kbit/s) at serial interface X2 of
the sensor. The baud rate is continuously changed in the sensor.

Important notice:

If the baud rate is changed, a PC cannot initially be connected to the sensor via ROD-
soft. This must first be adjusted in RODsoft with the Settings —> PC-configuration —
> Interface menu item (max. 57,600Bd at RS 232). We recommend working with the
factory setting of 57,600 Bd.

In general, higher baud rates are not compatible with ROD4 and ROD4-2... devices.
If the baud rate at X2 is set to a higher value, a connection is no longer possible with
RODsoft via the RS 232. Resetting to 57600 Bd can only be performed via an exter-
nal connection at pin X1-2 (see ROD4-xx technical description).
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The following baud rates are supported:

ROD4-3... ’ ROD4/RODA4-2...
9600 Bd
19200 Bd
38400 Bd
57600 Bd
115200 Bd 109700 Bd
345600 Bd 384000 Bd
687500 Bd 768000 Bd

Dust suppression
With the introduction of the new ROD4-3... models, considerably more effective dust
suppression was implemented in the devices. With activated dust suppression (rec-
ommended), sensor availability is increased in the event of small particles in the air,
such as insects. This also maximises the time which may pass before cleaning of the
front cover becomes necessary.
Dust suppression is implemented globally, i.e. it is used in all detection fields. In the
RODsoft configuration software, the following parameters determine the function of
the dust suppression:

Restart

the dust suppression (factory setting: activated)
the object size (factory setting: 70mm)

the object speed (factory setting: 1600mm/s)
the response time (factory setting: 80ms)

the sector size

Determines how switching outputs are switched following object detection in a near
detection field in the event of subsequent non-occupancy.

Manual restart: The restart button must be actuated and start disable must be
active.
Automatic restart: Following a start-up delay, the outputs are activated.

Angular resolution
Smallest technically possible resolution of the sensor in angular degrees.
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