& Leuze electronic

the sensor people

IB 01-02/08 50107322

TECHNICAL C



& Leuze electronic Table of contents

1.1
1.2
1.3

21
2.2
221
222

3.1
3.2
3.3
3.4
3.4.1
34.2
3.5
3.5.1
3.5.2
3.6
3.7

3.7.1
3.7.2

4.1

411
412
413
414
42

4.21
422
423
4.3

4.31
432

General iNforMation ... 3
On the 'RODPIUSSOft' PrOGIAM ....ccueiiiiiiiiiieiee ettt 3
EXplanation of SYMDOIS ......c...oiiuiiiiiiie e 3
(00T ) = To A= To Lo [ €= = PO 3
Hardware and software Installation .............ccociiisninisnnnn——— 4
HAIAWANE ... e e s s 4
SOFIWAIE ...ttt bbbttt r e nae e ne e r e ne e 4
SYSIEM FEQUIFEIMENES ...ttt se e nne e 4
INSTAIIATION. ...ttt ettt e e et 4
First steps - sample application ..........ccccrimiimncsnnnr e 5
Establishing a connection between PC and ROD4...PIUS .......coocuiriiiiiiiiiieniceee e 5
Starting the PrOGIrAM ... ..couiiiii ettt sttt e st e et e e beesneeenneas 6
Adjusting the interface for parameterization .............occcoiiiiiiiiie e 7
Selecting the Interface for Process Data on the PC ..., 7
Configuring the Ethernet interface of the ROD4...pIUS ..o 7
Configuring serial interface Y4 of the RODA4...PIUS ........ccccciiiiiiiiiiiiii e 8
Configuring the measurement data protocol of the ROD4...pluS.........ccccocevrivieniiniieeneeeen. 9
Settings for the ROD4-compatible binary protoCol ..........ccceeveeruieiierieeiieieeseere e 9
Settings for the ASCII Remote protoCol...........cccieiiiiiiriiieieeeee e 9
Displaying the measurement CONTOUT ...........oceiiiiiiiiiiiiesie e 10
Configuring measurement SEGMENTS ........coiiiriiiiiiiieeree et 11
Configuring measurement segments for the ROD4-compatible binary protocol ... .12
Configuring measurement segments for the ASCIl Remote protocol.........c.ceceeveevieiencnennennen. 13

CONFIGUIATION ...ttt e e e s e e nreneenrenre e 17
SOHINGS ... e e e e e 17
(@ UL (T T 4 =T SO 18
Configuration/measuremMeENnt DOX........c.coeeruiriiiiiiiiie e 19
Communication

Protocol........cccceenee. .
MEASUIEMENT CONMTOUT ......eiiiieiiieeitiie et ie ettt ee ettt et e et e e s bt e s st e e sbeeenbeeesnaeesaseeesbeesnbeesaneaenns 25
Toolbox and Process Data docKing WINAOWS ..........cooeiiiiiiiiiiiiiieiieeiee e 26
Toolbox....... ..26
Lo ToT =TS0 - - OSSO 27

Leuze electronic RODplussoft - Software and protocol description 1



Table of contents & Leuze electronic

5 ROD4-compatible binary protocol...........ccccvrirnimnismisnisrns s 28
5.1 ProtOCOI SITUCIUIE ... e 28
511 £ E- Lo TP PP PR PRUSRPROOY 29
51.2 [ 1=T 21 (1] o PP PPRPPON 29
5.1.3 Option 1..
514 Option 2..
515 Option 3...... .
5.1.6 £ T Lo T 0 0 o T OSSR 30
51.7 ANGUIAE FESOIULION ... e e 31
5.1.8 STAM ANGIE ...t ettt et et nn e n e ne e 31
5.1.9 SEOP ANGIE ..ttt h ettt e e r e r e n e n e ene s 31
5.1.10  Distance measurement value... .32
5.1.11 Check byte . .32
L300 T - 1 T TSSO PSR U TP PPTTPTPTN 32
6 ASCII-REMOLE PrOtOCOL.......ciieiirirriirrr e s s s s 33
6.1 Online COMMANAS .....couiiiiiiieeie e e ..33
6.1.1 General 'Online' CommMands ...........ccueieieieieieieeeeieeee e .34
6.1.2 Online commands for configuration of the measurement function .35
6.1.3 Online commands for measurement function control.................... .37
6.2 Measurement data ProtOCOL ...........ooiiiiiiiiiiiii e s 38
AppendiX.......ccurerisenrsnnisanninns A eEisEeEissieesssiesssEiessEsEiesEEEesssEEEsEsEEEesEREEEsssRsEesame 39
71 Terms and abbreviations RODA4...plus SOftWare..........ccevviieeiiiee e 39
2 RODplussoft - Software and protocol description Leuze electronic



& Leuze electronic General information

1.1

1.2

=10

1.3

General information

On the 'RODplussoft' program
RODplussoft is used for the configuration of the measurement functions of the rotoscan
RODA4...plus via a PC with Microsoft® Windows 2000/XP operating systems.
The software offers the following options:
* Interface configuration of the RODA4...plus
* Measurement data visualisation
* Configuration of measurement segments
* Filtering data output
¢ Output of extreme values

The measurement data are transferred via the interfaces Y2 or Y4 as selected. You can
select the protocol best suited to your measurement task in each case. The following options
are available:

* ROD4-compatible binary protocol, for fast measurement data transfer. A detailed
protocol description may be found in chapter 5.

* ASCII Remote for extended, flexible measurement data transfer and remote control
operation. In this operating mode, the ROD4...plus reacts to commands from the con-
trol. A detailed protocol description may be found in chapter 6.

Explanation of symbols
The symbols used in this description are explained below.

Attention!

This symbol appears before text passages which must absolutely be observed. Failure to
heed this information may lead to injuries to personnel or damage to the equipment.

Notice!
This symbol indicates text passages containing important information.

Y This symbol asks you to carry out an action.

The courier font indicates terms contained in the software interface of RODplussoft.

Contact address

Leuze electronic GmbH + Co.
In der Braike 1, Postfach 1111
73277 Owen/Teck, Germany
Phone +49 (0) 7021/573 0
Fax +49 (0) 7021/573 199

http://www.leuze.com
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Hardware and software Installation

Hardware

% Install the rotoscan RODA...plus as described in the 'Electrical Connection' chapter of the
Technical description ROD4plus.

Software

System requirements

The PC used should meet the following requirements:
. Intel® processor at Pentium® level or faster (or compatible models, e.g. AMD®)
* Atleast 512 MB RAM
* CD-ROM drive
* Hard disk with at least 150 MB available memory.
* RS 232 interface for scanner configuration
* Ethernet interface or, alternatively, RS 232 / RS 422 for measurement data transfer
* Microsoft® Windows 2000/XP SP2
* Microsoft® .NET Framework 2.0 SP1

Installation

The RODplussoft configuration software can be found on the supplied CD. To install, follow
the instructions in the respective readme files, which can likewise be found on the supplied
CD.

You can also download the respective, latest version of RODplussoft from www.leuze.de:
Download -> identify -> Optical distance measuring and positioning.

Unzip the ZIP file supplied into a suitable folder on your hard disk.
% Start the installation by double-clicking on the setup.exe file.

& Follow the instructions of the installation routine.

Notice!

Before installing RODplussoft, ensure that Microsoff® .NET Framework 2.0 SP1 or later is
installed on your computer.

RODplussoft - Software and protocol description Leuze electronic
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3 First steps - sample application

This chapter explains the configuration of the ROD4...plus using a sample application. We
assume the following measurement task:
* data transfer via Ethernet
* RODA4-compatible binary protocol
* definition of a measurement segment
* measurement data filtering
e output of
¢ status information on the RODA4...plus
* measurement data in Cartesian coordinate display
* minimum and maximum values

3.1 Establishing a connection between PC and RODA4...plus
To configure the ROD4...plus using RODplussoft or RODsoft

& Connect interface Y3 of the RODA4...plus to an unused COM port of your PC. Use the
KB-ROD4plus cable available as an accessory.

If you want to display the measurement data on the PC, or if you want to use the ASCII
Remote protocol for remote control:

& Also connect interface Y2 of the RODA...plus to a free network port on the same network
as your PC or connect interface Y4 of the RODA...plus to another free COM port on your
PC.

Beginning with version 1.10, RODplussoft offers the option of configuring the ROD4...plus
via the same interface as is used to transfer measurement data.
This facilitates the following procedure:

» Configuration of the Ethernet interface of the RODA4...plus prior to the mechanical
installation at the installation site. At the installation site, there may be difficulties in
attaching the cable between Y3 and the COM port of the PC due to the installation sit-
uation.

* Subsequent selection of Y2 as interface for configuration.

¢ Mechanical installation of the RODA4...plus at the installation site.

» Configuration of the RODA4...plus via the Ethernet interface.

Attention!

& Ensure that the connectors for the interfaces Y1, Y2 and Y4 are wired correctly. An incorrect
wiring of the Y1 or Y4 interfaces on the rotoScan RODA4...plus may result in severe device
damage that may be beyond repair.

Notice!

Before starting RODplussoft, switch on the power supply of the RODA4...plus. Otherwise no
data can be received from the device. You can, however, define parameters and save them
to the hard disk or evaluate previously saved data without connecting the RODA...plus to
the PC.

=10
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3.2

Starting the program

% To start RODplussoft, open the Windows®
Start menu -> A1l Programs ->Leuze electronic ->RODplussoft.

The following screen appears, split into two areas:

FRYRODplussoft o =] |
Fle Configuration Settings 7 1

Communication |Protocol | Measurement Contour | =

=

ROD4plus Interface Usage g

2 7

Interface fior Parameterization: \El | ﬁ

]

&

Intetface for Process Data; 5

Channel Canfiguration ROD4plus <> PC

ROD4plus
2 (Ethetnet) ¥3 (Serial Interface) 4 (Serial InkstFace)
1P address: 192.168.1.204 | Check Connectivity... |
Subnet Mask: 255.255.255.0 | Accept | Baudrate:
PC
Available Network Interfaces
Interface 1P Address Subnet Mask Interface: comi v
Lan-Verbindung 192.168.1.20 255.255.255.0
Check connectivity. ..
| Refresh | ‘ 4
1 - Menu bar

2 - Configuration/measurement box

RODplussoft - Software and protocol description
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3.3

3.4

3.41

Adjusting the interface for parameterization

% In the Communication fab in the configu-
ration/measurement box, select interface Fle  Configuration  Settings  ?

Y3 as Interface for Parameteriza- | Communiation ‘Prntncnl | Msasursment Contour |
tion. You previously connected this inter-  Fobishs Interfacs Usags
face to a free COM port on your PC.

Interface for Parameterization: Y3 w%
Y2
Interface for Process Data: I
4
% Inthepc -> Interface part of the Com-
munication tab, set the COM port (inter-
face) to which Y3 is connected.
Subnet Mask Interface: COML |4,
RODPlussoft then automatically sets the ° ERIRIED d
required interface parameters for the selected
COM port. | check connectivity. .. |
resh |
% Click Check connectivity.. to deter- x|
mine whether your PC can communicate . ok
with the ROD4...plus. Data Tranmision o

| Close |

Selecting the Interface for Process Data on the PC

The interface for process data is used both for displaying process data (measurement data)
and for transmitting online commands via the ASCIl Remote protocol. On the RODA4...plus,
the Y2 (Ethernet) and Y4 (serial) interfaces are available for this purpose. First, you must
select which of these interfaces is connected to your PC and then make the settings for this
interface, see chapter 3.4.1 and chapter 3.4.2.

% Inthe Interface for Process
Data area in the configuration/measure- | He configwation Settngs 7
ment box on the Communication tab, | Communication | Protscal | Measurement Contour |
select the interface of the RODA...plus Eootphieloterace cade

that you have connected to the PC.

Inkerface For Parameterization: 2 |

Interface for Process Data: Y2 IE‘

4
Channel Configuration ROD4plus <> PC

Configuring the Ethernet interface of the RODA4...plus

If you have selected Y2 as the interface for process data, you still need to set the IP address
of the RODA4...plus. In order to be able to display the measurement data on the PC, the IP
address of your PC and the IP address of the ROD4...plus must lie in the same address

Leuze electronic RODplussoft - Software and protocol description 7
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3.4.2

range. The RODA4...plus has no built-in DHCP client, so that you need to set the address

manually.

Notice!

If you are using a desktop firewall, please ensure that RODplussoft can communicate with
the RODA4...plus via the Ethernet interface on port 9008. Furthermore, the firewall must allow

ICMP echo messages to pass through for the connection test (ping).

In this example, we assume that PC and RODA4...plus are in the same network segment

(subnet).

% Find an unused IP address in the network
in which the ROD4...plus is to be used, or
ask the responsible network administra-
tor to allocate an address for the
ROD4...plus.

Y Inthe ¥2 (Ethernet) areain the con-
figuration/measurement box on the Com-
munication fab, enter this address in
the IP Address field.

Channel Configuration ROD4plus <> PC
ROD4plus
¥2 (Ethernet)

IP Address:

255,255.255.0

Subnet Mask:

PC

Available Metwork Interfaces

% Enter the subnet Mask according to
your network configuration.

Interface IP Address

LAN-Yerbindung

% Click Check connectivity...

& [If the connectivity test was successful,
you can accept the settings in the
RODA4...plus by clicking the Accept button.

192,168.1.20

| Refresh

| Check Connectivity... |

| Accept |

Subnet Mask
255.255.255.0

The configuration data are now transferred to the RODA4...plus and the measurement data

are displayed in the Measurement Contour area.

Configuring serial interface Y4 of the RODA4...plus

If you have selected Y4 as interface for process data, you now only
need to select the COM port on the PC to which you have connected
Y4.

Y Inthe ¥4 (Serial Interface)partofthe Communication
tab, select the COM port to which Y4 is connected.

RODPIlussoft then automatically sets the required interface param-
eters for the selected COM port.

% Click Check connectivity... o ascertain whether your PC
can communicate with the RODA4...plus.

¥4 (Serial Inkerface)

Baudrate: 115200 | » |

Interface: COML IE\

| Check connectivity... |

RODplussoft - Software and protocol description
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3.5

3.5.1

3.5.2

Configuring the measurement data protocol of the RODA4...plus
Two different protocols are available for the measure-

ment data transfer: Fle Confiqurstion Settings 7

* Binary ROD4 compatible (see chapter 5) e
for the fast and efficient measurement data trans-
fer, no remote control of the RODA4...plus is possi-
ble.

¢ ROD4plus ASCIl Remote (see chapter 6)
for extended, flexible measurement data transfer
and remote control of the RODA4...plus.

Pratocol Selection

Active Protocol: Binary ROD4 compatible ||

% IntheActive Protocol area in the configuration/measurement box on the Protocol
tab, select the desired protocol.

You can now make further settings depending on which protocol is selected.

Settings for the ROD4-compatible binary protocol

Under Protocol Binary ROD4 compatible, define the start roiocolpinary Rops compatile

segment (see chapter 5.1.8), stop segment (see chapter 5.1.9) and Segment Settings

angular resolution (see chapter 5.1.7). Start: ofe)

& Set the values as shown in the screenshot: N
Angle Resolution: 1 (&)

Start = 0, Stop = 528, Angle resolution = 1.

You may change these values later.

Settings for the ASCII Remote protocol

Under Protocol ROD4plus ASCII Remote, specify whether |rovspiusasciremote protacal
measurement data are to be transferred in polar or Cartesian
coordinates.

Measurement values:
() polar

% Setcartesian. @ cartesian

YOU must then deflne and activate Active | Mo. | Start Stop Angle Resalution | Scan Gap | Extreme Yalues | Min, ¥
at least one measurement v EE 2 I
segment to be able to start meas- ) 2
urement  operation of the . i
ROD4...plus. = 5
]
7
g
9

& Setthe values forsegmentno .
1 as shown in the screenshot, =]
set the tick in Active and then [
click Accept Segment Set- :
tings. = 12

o 0o oo oo oo oo o

i}
i}
[t}
i}
i}
[t}
i}
i}
o
[t}
i}

oo ooooooooao

Accept sE%ant Settings

Leuze electronic RODplussoft - Software and protocol description 9
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3.6

Displaying the measurement contour

After all interfaces are correctly connected, RODplussoft can receive measurement data
from the PC and display the data in the Measurement Contour window area.

& Click the Measurement Contour tab.

This starts the measurement and transfers the measurement data. RODplussoft graphi-

cally displays the measurement data as a measurement contour.

RE

Fle Configuration Settings 7

| Communication | Protocal | Measursment Contour

| R || Zoom =y zaom #¥ Prop Zoom % Zoom V| Zoom Paint | Pan Y Pan Pan | Resst

4193
4000

3500

3000

2500

2000

1500

1000

500

0

! ! T i
1000 2000 3000 4102

Contour Transfer Rate: | 1 | Scanhumber: | 17588891

xog00l

| Measurement
contour

The RODA4...plus is located at coordinates 0/0. The measurement contour graphically
displays the measured distance within the measurement range of the RODA4...plus. This

distance can also be read directly on the coordinate axes in mm.

RODplussoft - Software and protocol description
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3.7 Configuring measurement segments

Insert an object into the detection field of the RODA4...plus at a position that you want to use
for measurements later.

Ele Configuration  Setings 7

8
x

|| communication | Protocol |, Messrement Contour |

[ || Zoom = Zoom Ky Prop Zaom ¥ Zoom Y | Zoom Peirk | Pan XY PanX PanY | Resst

e ssa0ig

4194
4000

50 \/r\_7 S Object

N

xogoaL

3000

2500

z000

1500

1000

s00

[

T T ! i
1000 2000 3000 4100

Corkour Transfer Rate: | 5 | Scan Mumber: | 17594634

You can now restrict the measurement range of the RODA4...plus to the area around this
object in order to transfer only those measurement data which are actually of interest. The
procedure depends on the active protocol selected and is described in the next two
subchapters.

Leuze electronic RODplussoft - Software and protocol description 11
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3.71

=10

Configuring measurement segments for the ROD4-compatible binary proto-
col

% Switch to the Protocol tab and experi- Protocsl Binary ROD4 compatitls
ment with the measurement segment set- Segment Settings
tings under Protocol Binary ROD4 Start: 250 (%)
compatible. Stop: SEDI-%
Angle Resclution: 12|

The settings shown in our example result in
the following measurement contour:

RE

Fle Configuration Settings 7

|| communication | Pratocol | Messurement Contour |

xogjooL

| R || Zoom =y zaom #¥ Prop Zoom % Zoom V¥ | Zoom ek | Pan XY PanX Pan¥ | Resst

4008

3500

Object

3000

2500 |- Start = 250
e |- Stop = 350
150
10
)

o

it 0 T T ! ! T !
3550 -3000 -2000 -1000 [ 1000 2000 3000 3550

Contour Transfer Rate: | 1 | ScanMumber: | 17601252

You can fine-tune and adapt these settings further depending on the angular range and
resolution you wish to measure with.

Notice!

The settings made under the ROD4-compatible binary protocol persist even after the
RODA4...plus has been switched off. This lets you take the thus configured RODA...plus and
commission it directly on the process control.

RODplussoft - Software and protocol description Leuze electronic
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3.7.2

Configuring measurement segments for the ASCII Remote protocol

Here we show as an example the configuration of 3 measurement segments and two objects
entering the detection area of the RODA4...plus.

% On the Protocol tab, Change the Active | Mo, | Start Stop Angle Resolution | Scan Gap | Extreme Yalues
Start, Stop, Angle Resolution o | ] oy
andscan Gap values foroneormore = 1 % Ml

measurement segments and transfer @ 4 0 0

the so-defined measurement seg-

ments to the RODA4...plus by clicking the Accept Segment Settings button.

The settings shown in our example result in the following measurement contour:

i8]

Fle Configuration Settings 7
|| commurication | Protacol | Measrement Cantour |

| K || Zoom = Zoom k¥ Prop Zeom® Zoem Y | ZoomPaint | Pan XY Pani Pan¥ | Reset

917

|- Object 1

3500

Object 2

3000
2500
2000
1500
1000

s00

[

325 0 T T T ! Il
4093 -3000 -2000 -1000 0 2000 3000 4098

"
00
/ / c\wumansfsmate an Number: | 17598258
U \

/7
Measurement segment Measurement segment Measurement segment ~Contour transfer rate
1 2 3
(yellow) (green) (orange)

In the areas marked yellow, green, and orange, measurement values are now transferred.
Note that for the ASCIlI Remote protocol with maximum data transmission rate at the inter-
face, less data may be transferred than are delivered by the RODA4...plus. Looking at the
Contour Transfer Rate tells us whether this is the case here, too. If the value = 1, each
measured contour is also transferred.

With a contour transfer rate > 1, not all measured contours are transferred. In our example,
only every second measurement contour is transferred. To obtain consistent data, make
certain that the contour transfer rate = 1.

Leuze electronic RODplussoft - Software and protocol description 13
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There are two ways to achieve this:

* Increasing the value for Angle Resolution.

This reduces the angular resolution, and with it the amount of data to be transferred.

¢ Increasing the value for scan Gap.

This increases the time interval between the transfer of two scans. The angular reso-

lution remains the same, but movements are captured less precisely.
Increasing the value for Gap to 7 results in the following figure:

[SlRoDplussoft

fle Configuration  Settings 7
|| Commuricstion | Protocol | Measwrement Cantour |

| M| | Zoom ¢ Zoom =¥ Prop Zoom ¥ Zoom Y | Zoom Point | PanXY Pan Pan' | Reset

918

3500

D ! 0 W
1000 2000 3000 4034

// ConlourTvansFErRal scanWumber: | 17628905

=lol x|

X0OjooL | | e ssa00id

|4
Object contours are captured with less Every scan is transferred
accuracy

In particular, the contour of the small object in the green measurement segment 2 is no
longer resolved accurately. Instead, all scans are now transferred completely.

RODplussoft - Software and protocol description
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This is perhaps not sufficiently accurate. We start another attempt with angle Angle

resolution = 2 and Scan Gap = 3.

FYroDplussoft

Fle  Configuration  Settings 7
|| communication | Pratocol | Messurement Contour |

[ K| | zoom kv zoom k¥ Prop Zaon ¥ Zoom Y | Zoom Peirk | Pan XY PanX Pan¥ | Resst

3924

3500

3000

2500

T ! ! o
1000 2000 3000 4108

// CDntDuvTranstvRate: Scan Number: | 17631188

8
x

xoqonL | | ejep ssan0ig

[ 4
Object contours are captured more Every 4th scan is transferred
precisely

This lets you obtain the optimum values for the application through trial and error.

% Note down the values of start, Stop, Angle Resolution, and Scan Gap for each
of the measurement segments configured here, and program your process control such

that the these calculated values are used to configure the RODA...plus via the online

command 'CS’ (see chapter 6.1.2).

Notice!

The segment settings carried out via the ASCII Remote protocol are volatile. In combination
with the ASCII Remote protocol, the RODplussoft is predominantly intended for the graph-
ical display of the measurement area and for finding the values for the measurement seg-

ments.

Leuze electronic RODplussoft - Software and protocol description
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4 Menu description

The RODplussoft program window can be divided into 4 areas which are described here in
the order specified.

-l
Fle Corfiguration Settings 7 1
| Communication | Protacol | Measurement Contour | 2 3

|k| Zoom XY Zoom XY Prop Zoom X Zoom' | Zoom Point | PanXY PanX PanV | Reset Terminal ~
3912 ¥ Clear
01.01.01
01,0101
3500 01.01.01
01,0101
01.01.01
01.01.01
3000 01.01.01
2500
i -
2000 Service
Wersion
Reset
1500
Operation mode -
{M+) Activate Measurement
1000 {M-) Deactivats Measurement
M) Individual Measurement

[Clear|

001 75767424001;-01510;-00133;-01504;-00... | A
00175767434001;-01498;-00132;-01500;-00, ..
0017576745#001;-01498;-00132 ;-01496;-00...
. 0 00175767464001;-01512;-00133;-01506;-00, .

Contour Transfer Rate: | 2 | Sean Mumber: | 17576748 O017576743#001;-01510;-00133;-D1510;-00..

1 - Menu bar

2 - Configuration/measurement box
3 - Toolbox docking window

4 - Process data docking window

16 RODplussoft - Software and protocol description Leuze electronic
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4.1

411

41.2

=10

Menu bar

The menu bar is used for the basic operation of the software. It consists of 4 menu items.

File

Configurations of the ROD4...plus may be edited either with or without a
RODA4...plus connected, and may be saved as files in the *.r4p format. The  Fe configuration

file menu is used to administer these files: (= vew
* New opens a new blank configuration file. open-
) S . . o seve
* Open opens a configuration file which has earlier been stored on the S
hard disk. Recod... [
* save as saves the current configuration on the hard disk under a dif- Exit

ferent name.

* Record saves the measurement data of the RODA4...plus in file(s) on the hard disk. A
detailed description can be found in "Process data" on page 27.

* Exit closes RODplussoft.

Configuration

The data exchange between RODplussoft and the RODA4...plus-

takes place in the configuration menu. Ele Configuration Settings 2
| con Start RODsoft

e Start RODsoft starts the RODsoft program for configur-
ing the detection functions of the ROD4...plus.

* Load from ROD4plus loads the configuration of the con-
nected RODA4...plus.

* Transmit to ROD4plus saves the current configuration in the ROD4...plus.
Note here that only settings for the "Binary ROD4 compatible" protocol are retained
after the RODA4...plus is switched off.

ROD [} Load from RODAplus
Transmit ko ROD4plus. ..

Settings
Under settings, you can set the language of the
RODplussoft user interface. Fie  Configuration Settings 7

* Language selects the dialog language (Ger- Iusonmesional ¥ oo b |, caman
man/English).

ROD4plus Interfare Usage English %

Notice!

If RODsoft is also installed on the same computer, the language set here is also set in ROD-
soft if the Cconfiguration -> Start RODsoft menu command is executed.

Leuze electronic RODplussoft - Software and protocol description 17
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4.1.4 Question mark ’?’

The first three menu items in the question mark ’?’ menu each invoke PDF documents. This
requires the Adobe Acrobat Reader® to be installed on your PC.

* Datasheet
* Technical Description Fle Configuration  Settings 7
. h
¢ Software and Protocol Descrip- | communication | proocel || ) Datashest
tion ROD4plus Interface Usage E Technical Description

) Software- and Protacol Description

About RODplussoft... displays informa- Interface for Parameterizatl o popplussoft... [y
tion on the software version.

18 RODplussoft - Software and protocol description Leuze electronic



# Leuze electronic Menu description

4.2 Configuration/measurement box

The configuration/measurement box contains three tabs: Communication, Protocol
and Measurement Contour.

421 Communication

The communication tab is used to configure the measurement data transfer of the
RODA4...plus.

| Communication |Protoco\ || Measurement Contour |

ROD4plus Interface Usage

Inkerface for Parameterization: V3 ||

Interface For Process Data: LI o

Channel Configuration ROD4plus <> PC

ROD4plus
v2 (Ethernet) V3 (Serial Interface) ¥4 (Serial Interface)
1P Address: 192.168.1.204 | check Connectivity... |
Subnet Mask: 255.255.255.0 Accept | Baudrate:
FC

Avvailable Metwork Inkerfaces

Interface IP Address Subnet Mask. Inkerface: oMt ||
LAaN-Yerbindung 192.168.1.20 255.255.255.0
|| check connectvity... |
| Refresh | _

ROD4plus Interface Usage

In the ROD4plus Interface Usage window area, specify the interfaces of the
RODA4...plus that you use.

The Interface for Parameterization iS  rovis mterfacs Usage

used for communication between RODplussoft kg
(and RODsoft) and ROD4...plus. Available for Irterface for Perameterization: " e
selection are Y2, ¥3 and v4. Interface For Proress Data: ve Tl
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Notice!

If you would like to use RODsoft, you must first have selected Y3 as the interface here and
have made the connection to the PC. If this has not yet been performed, the following warn-
ing appears:

Connect Y3 x|
\!.) It is required that you choose ¥3 as the configuration channel when starting RODsoft, After doing this, please check the connectivity and repeat the process,

The Interface for Process Data is used to transfer the measurement data between
RODplussoft and ROD4...plus. Available for selection are Y2 and v4.

Notice!

You have the option of selecting the same interface for configuration and process data (¥2
ory4). Thus, you can minimise wiring work and connect just one cable from the RODA4...plus
to the PC. If you would like to use only Y2 (without preconfiguring the Ethernet interface via
Y3), please note that you must then manually set your PC to an address in address range
192. 168. 60.xxx(in the factory configuration of the RODA4...plus) in order to communicate
with the RODA4...plus.

Channel configuration ROD4plus <> PC
Depending on the selected interfaces, set additional parameters here for ROD4plus and PC.

For the ROD4..plus, you can set the vithemen
IP Address and the Subnet Mask for Y2
(Ethernet) under which the ROD4...plus is
to be addressed during operation. Subnet Mask: (255255, 255.0

The default address is 192.168.60.3 with

subnet mask 255.255.255.0.

The Check Connectivity button sends a

ping command to the set IP Address, checks whether the RODA4...plus answers this ping
command, establishes a connection, transfers data, and then tears down the connection.

1P Address: 192.166.1.20¢ Check Connectivity .. |

Use the Accept button to save changed values for IP Address and Subnet Mask in
ROD4...plus.

Under Y3 (Serial Interface),thereare N0 vz sera merere) 4 (Seriel Interface)

options for making settings; only the perma-

nently set baud rate is displayed.

Under Y4 (Serial Interface) you cansee

the Baudrate for the RS 232/422 transfer.

Baudrate: Baudrate: 115200 |+

For the pc, an overview of the IP configuration
for your PC is displayed in the available

. Interface 1P Address Subnet Mask.
Network Interfaces window area. Lak-verbindung 192.168.1.20 255,755.255.0

Avwailable Metwork Interfaces

20
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4.2.2

If interfaces Y3 and/or Y4 were selected under ROD4plus Inter-
face Usage, then use this option to set the COM port on the PC to
which the interfaces are connected. Immediately after making this
setting, you can Check connectivity.

Interface: COMIL |+

| Check connectivity... |

Protocol
Depending on which protocol is enabled, the RODplussoft offers different options for
settings.

For Protocol Binary ROD4 compatible, rrotocs sinary Rops compstible
you can define a measurement segment Segment Settings

whose data are transferred. In doing so, you Start; ol
specify the start angle (0 ... 528) fromwhich = [y [ sz(g)
the measurement data transfer is to begin, the  ange resslution: e

Stop angle (0 ... 528) to which the measure-

ment data transfer is to take place, and the

Angle Resolution between two transferred

angular segment (1 ... 8). The measurement

data transfer always occurs here in polar coor-

dinates.

With ASCII Remote, you can only select rovaphusascuremcts protocs
whether the measurement data are to be trans-

ferred in polar or cartesian form.

Measurement values:

() polar

(@) cartesian

Configuring measurement segments

In the lower part of the protocol window, you
can define up to 12 measurement segments.
Click Accept Segment Settings to overwrite the segment definitions configured in the
RAM of the RODA4...plus with the settings made here. Measurement segments previously
defined in the RODA4...plus are deleted in this process unless the Active tick is set for the
respective segment number.

Ackive | Mo, | Start Stop Angle Resolution | Scan Gap | Extreme Values | Min, % | Max. ¥ | Min ¥V | Max.¥ | Min Radius | Max, Radius
1 o 528

=1 z i} i}
N EE T .

&

o o

oo ooooooo
oo ooooooo
oo o oo o oo o

Accept Segment Settings
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Notice!

To display a measurement contour, you must have defined and activated at least 1 meas-
urement segment and transferred these settings to the RODA4...plus by clicking Accept
Segment Settings.

Measurement data transfer of the RODA...plus occurs only for the activated segments.
This lets you reduce the transferred data volume to the data required for your application.

A tick in front of Active activates the defined segment (after data transfer with the Accept
Segment Settings button).

The number in start specifies at which angular segment number of a scan the measure-
ment data output is to begin, and the number in Stop specifies where the measurement data
output finishes.

In Angle resolution, you specify whether all measurement values of the scan (angle
resolution = 1), only every second value (Angle resolution = 2), efc., are trans-
ferred between start and Stop. This lets you reduce the data quantity transferred if the
maximum angular resolution of the ROD4...plus is higher than the resolution required for the
application. The Angle Resolution may be setin the range from 1 ... 8.

In scan Gap you specify whether all scans (Scan Gap = 0) only every second scan
(scan Gap = 1), etc., are transferred. This lets you again considerably reduce the data
quantity transferred, if the response time required for the application exceeds the duration
of the scan (40ms). Scan Gap may be set in the range from 0 ... 11.

Notice!

The two functions described in the following: Extreme Values and Measurement Value Fil-
tering are only available if Cartesian measurement data transfer is selected.

22
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Outputting extreme values

Atick in the Extreme Values field results in only the extreme values being transferred for
the respective measurement segment, i.e. the minimum value and maximum values for X,
Y and radius. The function is illustrated in the two following screenshots. In the image on the
left, the entire measurement contour is transferred; in the image on the right, on the other
hand, only the extreme values are transferred, which the RODplussoft then consequently
displays as individual points.

T [ e e—— [T e ——

| R || Zoom kY zoom Y Prop Zoom® ZoomY  ZoomPoink | PankV Pank PanY Reset | R || zoom ¥Y Zoom kY Prop Zoom % ZoomY | Zoom Poink | Pan XY PanX PanY | Reset

198
000

4195
4000

E 300

3000 E
2500 2500
2000 2008
1500 1500
1000 1000

500

. W< i R

Min ¥ ———

v ! ol ! " 0
0 2000 0% E 0 2000 4094

Contour Transfer Roke: | 5 | ScanNumber: | 17590504 Contour Transfer Rate: | 1 | Scan Mumber: [ 17532040

For better understanding, we will consider some sample process data. Measurement
segment No. 1 is configured with Start = 50, Stop = 80, Angle Resolution = 4,
Scan Gap = 0; Extreme Values are not activated:

[Clear |
0001392750401 ;-01701;+00391;-01691;+00434;-03694;+01048;-03666;-+01 1 40;-03883; +01 315; -03895;+01430; -03892; +01540;-03850;+01637;-03627;+0 1654
0001392751 #001 ;-01669; +00396;-01669;+00433;-03664; +01045;-03670;+01 1 41;-03063;+01 315;-03099;+01431;-03090;+01540;-03844;+01635;-03831;+0 16864

As a result, 9 measurement values are output in X/Y coordinates for each scan.
If extreme value output is now activated, the process data change:

[Clear|
0001394647 #001;-03884;+01426,-01661;+00431;-01682;+00367,-03022;+01 682, -01 682; +00387; -03864; +01538#
0013946464001 ;-03056; +01427;-0 1663, +00367;-01653;+00387,- 0023 +0166% 01 653, +00367, -03023; +016834

Now, only the extreme values are output in X/Y coordinates in the following order:
- Coordinate with minimum X-value

- Coordinate with maximum X-value

- Coordinate with minimum Y-value

- Coordinate with maximum Y-value

- Coordinate with minimum radius

- Coordinate with maximum radius
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Measurement value filtering

You can further reduce the measurement values transferred within a segment by entering
minimum and maximum values for X, Y and radius in the provided fields. Measurement
value transfer then only occurs within the defined ranges. This can be useful on a conveying
belt, for example, for outputting only measurement values for objects which lie on the
conveying belt.

The following example illustrates the effect ocvae s mec s wny
of the filter: 1700

Max. ¥ | Min. Radius | Max. Radius

3500

In the first segment, a filter is set that only -:-----_

outputs measurement values with X-

values greater than -1700mm (Min. X).

In the second segment, only measurement values with Y-values less than 3500mm
(Max. Y) are output. In the third segment, only measurement values with radii less than
4200mm (Max. Radius) are output.

At the left we see the measurement contour without filter; at the right with activated filter:

|| Communication | Protocol | Messurement Contour | || Communcation | Protocol | Measurement Contour |

| R|| 200m%¥ Zoom ¥ Prop Zoom % ZoomY  ZoomPoink | PanX¥ Pank Pan¥  Reset | R || 200m RV Zoom ¥ Prop Zoom # Zoom¥  ZoomPoink | Pan XY PanX PanV  Reset

3909 EL

3500

3s00

o 2000 4050 3 $ 4 o 1000 2000 2743

Contour Transfer Rete: | 1 | Scanfumber: | 17608123 Contour Transfer Rate: | 1 | scanhumber: | 17604781

For better understanding, we will again consider some sample process data. Only measure-
ment segment No. 1 is configured with Start = 50, Stop = 80, Angle
Resolution = 4, Scan Gap = 0; Extreme Values are not activated:

[Clear |

0001352750#001;-0170L;+0039 1;-01691;+00434;-03894;-+01 045;-03566; +01 L40;-03653;+01315;-03695,+01430;-03652,+01 540;-03850,+01637;-03627, +01684#
0001392751 #001;-01659; +00368; 01659; +00433;-(3684;-+01045;-09670;-+01 141303633+ 01 315;-03690,+D1431;-03600,+01540;-03844;+01635;-0383L +01686#

As a result, 9 measurement values are output in X/Y coordinates for each scan.

If a measurement value filter is set to Max. X 0 -3500, only measurement values whose
X-value is less than -3500 are output:

|Clear |

0001416727#001;-03652;+01044; -0i3864;-+01 140;-03981;-+01 315;-03693;-+01429;-03654;+ D1536;-03644;+01635;-03529,+01685#
0001416728#001;-03654; +01045; 03663;-+01 141;-03981;-+01 315;-03895;-+01430;-03686;+ 01538;-03644 1+ D1635;- 03516401 650%
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4.2.3 Measurement contour

The Measurement Contour ST
tab is used to display the data
measured by the RODA4...plus.
For this purpose, the Inter-
face for Process Data
must be connected to the PC
and the measurement function
activated.

This is automatically the case
if the active protocol is Binary
ROD4 compatible.

For ROD4plus ASCII-
Remote, you must first define ]
measurement segments and ‘ oo gp _en M
start the measurement.

PanxY PanX Pan' | Reset

oqeaL | exp ssa

Toolbar

RODplussoft is equipped standard with a toolbar for viewing the measurement contour. This
bar appears automatically when the Measurement Contour tab is selected in the config-
uration/measurement box.

|l| Zoom XY Zoom &Y Prop Zoom X ZoomY | Zoom Point | Pan XY PanX PanY | Reset

* Zoom XY zooms to the area in measurement contour defined by clicking and drag-
ging. Different zoom factors in x- and y-direction are possible.

* Zoom XY Prop zooms in the same way as before, but with the same zoom factor in
X- and in y-direction.

e Zoom X magnifies the display of the x-axis only, while the scale of the y-axis remains
the same.

* Zoom Y magnifies the display of the y-axis only, while the scale of the x-axis remains
the same.

e Zoom Point zooms in on the point which is clicked and centres it in the middle of the
measurement window.

e With Pan XY, the displayed section of the measurement contour can be moved in x-
and y-direction while pressing the mouse button.

* Pan X moves in x-direction only.

* Pan Y moves in y-direction only.

* Reset adjusts the view so that the measured contour optimally fits into the xy-plane.

Attention!

& The scale in x- and y-direction is not fixed but varies according to the shape and size of the
RODplussoft window. To obtain the most realistic possible representation of the measure-
ment contour, you should first adjust proportions of the RODplussoft window to those of the
area monitored by the RODA4...plus.
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Toolbox and Process Data docking windows

In the Toolbox docking window, you can enter online commands for controlling the
RODA4...plus with the ASCITI Remote protocol. For this purpose, the ROD4...plus must first
be connected to the PC via the previously defined Interface for Process Data and the

ASCII Remote protocol defined as the active protocol.

The Process data docking window is used for the numerical display of the measurement

data.

Toolbox

The Toolbox is divided into 3 areas. These areas can be
shown or hidden by clicking on the arrow on the top right of
the title bar.

Terminal

In the upper input field of the Terminal area, you can
enter arbitrary online commands for the ROD4...plus and
transfer them by clicking on the tick. The response of the
ROD4...plus will then appear in the output field located
below (for online commands see chapter 6.1).

Service

Under service, you can query the firmware version of the
ROD4...plus (version) and reset the RODA4...plus
(Reset).

Operation mode

Under Operation mode, you can activate (M+) or deactivate
(M-) the continuous measurement, or carry out an indi-
vidual measurement (M).

Notice!

The measurement data are transferred only if at least one
measurement segment has been configured and the meas-
urement process has subsequently been started with M or
M+.

Terminal .

|¥| Clear
401.01.01

Service bed

Wersion
Reset

Operation mode -

(MH) Activate Measurement
(M-} Deactivate Measurement
(M) Individual Measurement

26
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43.2

Process data

The Process data window displays the ASCII measurement data transfer of the
RODA4...plus.

Two measurement segments are configured in the examples below. Segment No. 1 with
Start = 0 and Stop = 0, Segment No. 2 with Start = 1 and Stop = 2. Thus, for
segment 1, one measurement value is transferred; for segment 2, two measurement values
are transferred.

In the upper screenshot, measurement data transfer is cartesian; in the lower, it is polar.
The respective first lines read as follows:
Cartesian:

- Scan number 0000014251 (Ehoo _
. 0000014251#001;-01486;-00131#002;-01485;-00121;-01479;-001 1 1% £
- Segment 1 Wlth measurement Value 0000014252#001;-01496;-00131#002;-01491;-00122;-01491;-00112%
X =-1486 mm, Y =-131mm 0000014253#001;-01490;-001 31 #002;-01491;-00122;-01451;-0011 1#

E3(m]

00000142544#001;-01482;-001 30#002;-01485;-00121;-01451;-00111#

- Segment 2 with measurement val-
ues X1 =-1485mm, Y1 =-121mm,
X2 =-1479mm, Y2 =-111mm

Polar:
- Scan number 0000012903 (G| _
. 00000129034001;015004002;01494;01490# A
- Segment 1 with measurement value 0000012904#£001;011 4984D02;01 488;01 4884
radius = 1500mm 000001 29054001;01490#002;01 476;01476:#

| )

Segment 2 Wlth measurement Val 00000129064#001;014954002;01455;01 4943

ues radius 1 = 1494mm,
radius 2 = 1490mm

Recording process data

In addition to the pure screen output, RODplussoft also offers the option of writing measure-
ment data to one or more files.

Click Record in the File menu to

open the following window:

Here, you can use Choose File to
define a CSV file name in which the
measurement data are to be stored. | Madmumfils Size: o5 L
Use the Recording Volume to
define the maximum quantity of data
(in kByte) that is to be recorded.
Use Maximum File Size to define
the maximum size of a recording file; for larger volumes of data, multiple files are then
created with the file name defined above and appended with ordinal numbers.

The measurement values are always recorded in X/Y coordinates independent of measure-
ment protocol.

File Name: | ChooseFie...

Recording Yolums: 1000

H Cancel
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ROD4-compatible binary protocol

The structure of the ROD4-compatible binary protocol cannot be specified by the user.

If the ROD4-compatible binary protocol is set as the active protocol, the RODA4...plus contin-
uously sends data with the protocol described here after application of the supply voltage
and the subsequent self test (in operation without RODplussoft). The protocol data are
always bordered by a start frame and an end frame.

The RODA4...plus cannot receive data from the PC via this protocol, which means it is a kind
of 'one-way' protocol.

Notice for Ethernet connections!

If you are using a desktop firewall, please ensure that RODplussoft can communicate with
the RODA4...plus via the Ethernet interface on port 9008. Furthermore, the firewall must allow
ICMP echo messages to pass through for the connection test (ping).

5.1 Protocol structure

The protocol structure is described chronologically from top to bottom. The possible values

of individual bytes and their meaning are described below.

Tim |No. of bytes | Designation Description

e

v |2 Start Start of the data transfer from the ROD4...plus

Vot Operation Normal operation / error / warning

7 1 Option 1 Is always transferred, indicates the operating state, and
whether Options 2 and 3 are transferred

7 1 Option 2 State of the detection fields near and far

Vot Option 3 Active field pair

7 8 Scan number Is incremented by 1 following each scan of the ROD4 to
permit each scan to be uniquely identified

v Angular resolution |Angular separation between two subsequently trans-
ferred measurement values

v 23" Start angle Angle at which the measurement value output starts for
each scan

7 2(3) N Stop angle Angle of the most recently transferred measurement
segment for each scan

v 2x no. of Distance Output of the distance measurement values of the

meas. val- entire scan in sequence
) measurement value a
Vot Check byte XOR of all characters transferred
v 3 End End of the data transfer from the RODA4...plus
1) 3 bytes, if the value = 0, see note on page 29
2) + number of OxFF inserted
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VAN

5.1.1

Attention!

If two zeros follow each other in the data stream, a byte with the value 255 is inserted. A
distance measurement value of O, for example, is represented as 0x00 0x00 OxFF.

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

oJofJoJoJoJoJofJoJoJo]JoJo]Jo]Jof[o]o

Operation

The operation character consists of one byte and identifies the message type.

MSB operation byte LSB |Meaning of the bits
o o[t ]o]o] o] 1] 1 |oxe3=measurementvaluesare transferred
Option 1

Option byte 1 is always transferred and indicates whether further option bytes follow. Infor-
mation on the operating state is also transferred again, so that the correct working of the
data transmission can be checked via redundant data.

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 1 Initialisation
1 0 Measurement operation (normal operation)
1 0 0 Error / fault
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5.1.4 Option2

Option byte 2 specifies whether objects have been detected in the near and far detection
fields. Information on the operating state is also transferred again, so that the correct
working of the data transmission can be checked via redundant data.

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

0/ 1 = restart-disable

on 1 = detection field near 2 occupied

on 1 = detection field far 2 occupied

on 1 = option byte 3 is transferred

5.1.5 Option3

The option byte 3 It specifies which field pairs are transferred as detection field 1 and detec-
tion field 2 in option byte 2.

MSB option byte 3 LSB |Meaning of the bits

001: detection field 1 = field pair 1 to
100: detection field 1 = field pair 4

001: detection field 2 = field pair 1 to
100: detection field 2 = field pair 4

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

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

specifies the state of outputs Fn1/Fn2.

L 0f 0 = outputs Fn1/Fn2 switched off

5.1.6 Scan number

The scan number can be used to determine the time between two transferred scans. For
each individual scan, the ROD4...plus increments the scan number by 1. The RODA4...plus
captures 25 individual scans per second.

The scan number itself consists of 32 bits. To prevent a small value in the transfer 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
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Angular resolution

The angular resolution specifies the angular separation between two successively trans-
ferred measurement values as a multiple of 0.36 °.

Factory setting: 1

MSB angular resolution LSB |Example
X ‘ X ] X | X ] X | X ‘ X ] X |0000 0101: angular resolution = 1.8°
Start angle

This value specifies the angular segment of the current scan at which the measurement
value output begins. Possible values: 1 (0x00,0x01) = start angle -5.04° to 529 (0x02,0x11)
= start angle 185.04°.

Factory setting: 1

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

0x00 OxOA: startangle =10 =

X X X X X X X X X X X X X X X X 1.8°

Notice!

The value range here extends from 1 to 529, unlike the 0 to 528 for the ROD4plus ASCII-
Remote protocol. This prevents the output of two successive zeros for start/stop angle = 0.

Stop angle

This value specifies the angular segment of the current scan at which the measurement
value output ends. Possible values: 1 (0x00,0x01) = stop angle -5.04° to 529 (0x02,0x11) =
stop angle 185.04°.

Factory setting: 529

MSB stop angle byte1 LSB [MSB  stop angle byte2 LSB |[Example

0x00 Ox14: stop angle =20 =

X X X X X X X X X X X X X X X X 1.8°

Notice!

The value range here extends from 1 to 529, unlike the 0 to 528 for the ROD4plus ASCII-
Remote protocol. This prevents the output of two successive zeros for start/stop angle = 0.
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5.1.10 Distance measurement value

All distance measurement values that were measured between start and stop angle using
the previously defined angular resolution are transferred as successive 2 byte values.

MSB distance byte1  LSB |[MSB distance byte 2 LSB |Meaning of the bits

1 = object in detection field

A near 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

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

Tim |Bytes Designation | Meaning

e

7 0x10, 0x00 |Distance 1 4096 mm at angle -1.8° (angular segment no. 10),
no object in detection field near

¥ |0x10, 0x01 | Distance 2 4096mm at angle -1.08° (angular segment no. 12),
object in detection field near

7 0x10, 0x03 | Distance 3 4098 mm at angle -0.36° (angular segment no. 14),
object in detection field near

7 0x10, 0x02 | Distance 4 4098mm at angle 0.36° (angular segment no. 16),
no object in detection field near

7 0x10, 0x04 |Distance 5 4100mm at angle 1.08° (angular segment no. 18),
no object in detection field near

5.1.11 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 a
0x00 is calculated as the result of the XOR, then a OxFF is transferred as check character
and used for the evaluation.

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
5.1.12 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

o\o\o|o\o|o|o\o o\o\o|o\o\o|o\o o\o\o|o\o\o|o\o
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6.1

ASCII-Remote protocol

The ASCII-Remote protocol is used to configure the RODA4...plus from a terminal using
commands known as ‘online commands' and to carry out simple measurement tasks, the
results of which are also directly displayed in the terminal window.
Prerequisites for using the ASCII-Remote protocol:

* The ROD4plus... has been configured with RODsoft or RODplussoft such that

* Y2 or Y4 is defined as the active interface, and

» the ASCII-Remote protocol has been activated.

Notice!

Settings applied via the ASCII-Remote protocol are only temporarily stored in the
RODA4...plus and are lost when the RODA...plus is switched off.

Notice for Ethernet connections!

If you are using a desktop firewall, please ensure that RODplussoft can communicate with
the ROD4...plus via the Ethernet interface on port 9008. Furthermore, the firewall must allow
ICMP echo messages to pass through for the connection test (ping).

Online commands

With the commands, you can
 configure up to 12 segments within which measurement values are transferred
» configure measurement value filtering
* activate/deactivate extreme value transfer
* delete configured segments
* activate/deactivate measurements
* query device information
* carry out a software reset in order to reinitialise the device

Syntax

"Online" commands consist of one or two ASCII characters followed by command parame-
ters. An’STX’ (0x02) must be transferred prior to each command and an 'ETX’ (0x03) must
be transferred afterward.

No separation characters may be entered between the command and the command param-
eter(s). Capital letters must be used.

Example:
Command 'M’: Measurement function
Parameter ’+’: activates the continuous measurement

Transmitted is: M+’

Notation

Commands, command parameters and returned data are enclosed between single quota-
tion marks ’ * in the text of this manual. The RODA4...plus responds to an 'Online’ command
with an acknowledgement or returns measurement data.
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6.1.1

=10

General 'Online' Commands

Software version number
Corresponds to the "Version" command in the RODplussoft toolbox.

Command v’
Description Requests device version information
Parameter -
Acknowledgement v 01.01.01" . .
The software version number of the ROD4...plus is shown.

Notice!

Use this command to check whether the RODA4...plus is connected and configured correctly.
If you do not receive an acknowledgement, please check interface connections and proto-
col.

Software reset
Corresponds to the "Reset" command in the RODplussoft toolbox.

Command 'H
. Carries out a software reset. The device is restarted and reinitialised,
Description L . .
leaving it in the same state as when the supply voltage is switched on.
Parameter -
Acknowledgement |-
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6.1.2
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Online commands for configuration of the measurement function

The commands described here correspond in function to the adjustment options in the
Protocol window area in RODplussoft (see chapter 4.2.2).

Measurement segment configuration

Command 'CS’

Description The command configures one of 12 possible measurement segments.

’_x_yyy_zzz_|_s’ |Replace the '_' characters by space characters

Measurement segment number

Attention: if the number of an already defined
segment is specified here, the data are simply
overwritten without confirmation

, Start angular segment: 0 ... 528

start angular segment < stop angular segment

Parameter ‘227’ Stop angular segment: 0 ... 528

Angular resolution, possible values: 1 ... 8:

T’ 1 = each angular segment is transferred

2 = every second angular segment is transferred
Scan gap: distance between two scans transmit-
, ted, possible values: 0 ... 11:

0 = each scan is transferred

1 = every second scan is transferred, etc.
Command accepted: start of measurement data
output for the selected measurement segment

Acknowledgement
Command not accepted: no measurement data

output for the selected measurement segment

Configurationof area 1, start at angular segment
264, end at angular segment 300, angular resolu-
tion = 2, i.e., a measurement value is transferred
every 0.72°, every second scan is transferred

Example 'CS 126430021

Notice!

Measurement segments should be defined so that the start angular segment of the meas-
urement segment is always larger than the stop angular segment of the previous measure-
ment segment, i.e. each individual angular segment should only be contained once in one
of the measurement segments.

If an angular segment is contained in multiple measurement segments, the corresponding
measurement value is transferred only in the first measurement segment which contains
the angular segment.

Example: Defined in measurement segment 1 are yyy = 100 and zzz = 120; defined in
measurement segment 2 are yyy = 110 and zzz = 130. Measurement data transfer occurs
for angular segment 100 to 120 in measurement segment 1 and for 121 to 130 in measure-
ment segment 2.
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Measurement area deletion

Command ‘DS’
Description The command deletes one of 12 possible measurement segments.
Parameter ' X Replace the '_' character by a space character
) Command accepted: stop of measurement data
output for the selected measurement segment
Acknowledgement
) Command not accepted: measurement data output
for the selected measurement segment continues
Example ‘DS 1 Deletes measurement segment 1
Notice!

At least 200ms must pass after sending 'CS' before a ‘DS’ command is accepted.

Configuration of measurement value filtering

Command

'PS’

Description

The command configures measurement value filtering for a previously
defined measurement segment.

Parameter

’_x_aaa_bbb_c_d’

Replace the '_' characters by space characters

Measurement segment number

Attention: The measurement segment must
first be configured with 'CS’, otherwise nothing
happens here.

aaa = SET (activate) or
aaa = CLR (delete) measurement data filtering
for segment no. x

"bbb’

bbb = MIN (minimum value) or
bbb = MAX (maximum value)

¢ = X (X-values) or
c =Y (Y-values) or
¢ = R (radius values)

d = value

Acknowledgement

Command accepted: start of measurement
data filtering for the selected measurement
segment

Command not accepted: no measurement
data filtering for the selected measurement
segment

Example

’PS 1 SET MIN R 3000°

In segment 1, only the measurement values
with a radius greater than 3000mm are trans-
ferred.
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Configuration of extreme value output

Command

'FS’

Description

The command configures extreme value output for a previously defined
measurement segment.

Parameter

’_X_aaa_EXT’

Replace the '_' characters by space characters

Measurement segment number

Attention: The measurement segment must
first be configured with ’'CS’, otherwise nothing
happens here.

aaa = SET (activate) or
aaa = CLR (delete) extreme value output for
segment no. X

Acknowledgement

Command accepted: start of extreme value
output for the selected measurement segment

Command not accepted: no extreme value
output for the selected measurement segment

Example

'FS 1 SET EXT’

Only extreme values are output in segment 1.

Online commands for measurement function control

Starting/stopping the measurement

Corresponds to the "Activate Measurement", "Deactivate Measurement" and "Individual
Measurement" commands in the RODplussoft toolbox.

Command ‘W
Description Controls the measurement function according to parameter.
ys Without parameter: Individual measurement, trans-
fers the next scan
Parameter 7 - -
+ Activates the continuous measurement.
- Deactivates the continuous measurement.
Acknowledgement|Measurement data output, see chapter 6.2
Continuous measurement activated, the measure-
Example M+’ ment values are output via the active process inter-

face
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6.2 Measurement data protocol
The RODA4...plus can continuously output measurement data. For this purpose, the meas-
urement data of an individual scan are combined.
A measurement data transfer might look like the following, for example:
STX0001048577#001;00889;00890;...#002;00799;... ...;00800#ETX
The individual elements here are:
Time | ASCII value Designation Meaning
(7 STX=0x02 Preamble Indicates the beginning of a new individual
scan
7 0000178923 Scan number Incremented by one for each individual scan,
labels each individual scan uniquely
7 #001; Segment number |Number of the measurement segment whose
measurement data are about to be transferred
then
7 008895; Measurement Measurement values in mm for each angular
008897; data, polar segment within the measurement segment
008893; P
coordinates
or
v +06615;-03475; Measurement Cartesian measurement values in mm for each
+06617;-03473; data angular segment within the measurement seg-
+06611;-03472; rt ’ jan ment. Negative X values are located left of the
ca es_ a middle of the sensor, negative Y values behind
coordinates the front of the sensor.
¥ #ETX = 0x03 Suffix Indicates the end of the individual scan just
transferred.
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71

Angular segment 0

Appendix

Terms and abbreviations RODA4...plus software

The terms used in this description are most easily explained using the drawing below. The
RODA4...plus scans the area in front of it clockwise from left to right and calculates the
distance measurement values in steps of 0.36°.

&(}.36°

Working range

4-Angular segment
T 528

Angular resolution

Distance between to measurement segments (angular segments) transferred, spec-

ified in number of angular segments.

Example:

e Angular resolution = 1: each measurement value of a measurement segment is
transferred

* Angular resolution = 2: every second measurement value of a measurement seg-
ment is transferred...

Angular segment

Uniquely identifies one of 529 measurement values of an individual scan.
Individual scan

Detection of 529 measurement values. The RODA4...plus requires 40ms for this.
Measurement segment

Area between two angular segments between which the measurement data captured
by the RODA4...plus are transferred via the active process interface. Within one meas-
urement segment, the angular resolution parameter can be used to specify how many
measurement values from the measurement segment are to be transferred.

Measurement data, polar coordinates
Transfer of radius data
Measurement data, cartesian coordinates

Transfer of X/Y-data, negative X-values are located left of sensor centre, negative Y-
values behind the sensor front.
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Scan gap
Time interval (in scan units) between two individual scans transferred.
Example:
e Scan Gap = 0: each individual scan is transferred
e Scan Gap = 1: every second individual scan is transferred
* Scan Gap = 2: every third individual scan is transferred ...
Scan number
All individual scans of the RODA4...plus are sequentially numbered with the scan
number. When the RODA4...plus is switched on, the scan number is restarted with 0.
Start angle
First angular segment of a measurement segment
Stop angle
Last angular segment of a measurement segment
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