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1 Overview

SYMEO Industrial LPR® is a system for contactless, real-time determination of distances and
positions.

LPR® 1D is a distance measurement system which is particularly well suited for use in very
harsh, industrial environments, in which other systems such as mechanical rotary encoders
or lasers cannot function for long periods.

The Local Positioning Radar System LPR® 1D consists of equal components, which are
configured as (depending on customer’s application):

LPR® Slave Unit or LPR® Group Master Unit

Figure 1 — LPR® hardware: Group Master Unit or Slave Unit in the design “Compact Unit”

The difference between a LPR® 1D Group Master Unit and a LPR® 1D Slave Unit is only the
configuration but not the hardware. A LPR® 1D system consist exactly of one component
Group Master Unit. And it consists furthermore of one to four LPR® 1D components Slave
Unit, subsequent named slave unit 1, 2, 3, 4.

Depending on customer’s application the LPR® 1D hardware has different interfaces. The
unit in the design Compact Unit has IP65 protection.

Antenna ports 2or4

Power Supply 10-36 Volt DC

RS232 Configuration and Data Interface

TCP/IP Optional: Configuration and Data Interface
Profibus Data Interface

Relay Optional: 7 Dry Contacts

Overview
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i Note

In special application cases it is also possible to get a LPR® unit with an
integrated antenna. This hardware is called LPR® design ”Integral Unit”
compared to the hardware LPR® 1D design “Compact Unit”.

Figure 2 — LPR® Hardware — Special Case: Group Master Unit or Slave Unit with integrated
antenna in the design “Integral Unit”

The LPR® 1D unit with an integrated antenna is available in a plastic housing. An installation
description is delivered separately to this document.

A Caution This antenna is not approved to be in compliance with part 15 of FCC rules
and with RSS-210 of Industry Canada. Usage of these antennas may void
the FCC/ IC authorization to operate this equipment.

Further information is found in the Appendix.

1.1 Safety Instructions

LPR®-1D systems are purely tracking and assistance systems. They

therefore do not satisfy special requirements for personal safety, e.g.
performance level c.

A Caution . . . N . .
Follow the safety instructions in the operating instructions for the device
and the additional documentation!

Keep these safety instructions and other documents together with the device.

1.2 Installation

Cauti . . . .. . .
A adton All installation, repair and servicing work must be carried out by qualified
and trained technicians!

Overview
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1.3 Repairs

A Caution

Repairs to the device must be carried out by authorized technicians.
Unauthorized opening and incorrect repairs could result in severe danger to
the user (danger of electric shock, radiated energy, fire hazard).

1.4 Transport and Storage

i Note

Use the original packaging or other suitable packaging for returns and
whenever the system is to be transported. This ensures protection from
crushing, impacts, moisture and electrostatic discharge.

During setup and before operation, refer to the instructions for
environmental conditions included in the operating instructions for the
device.

Route the wires in such a way that they do not cause a hazard and are not
damaged. When connecting the wires, refer to the corresponding
instructions in the operating instructions for the device.

Do not drop the device and do not expose it to strong vibrations.

1.5 Power Supply

A Caution

A safety-inspected power cable that satisfies the regulations of the country
of use is required for the device. Devices with metal housings must only be
connected to a grounded, shock proof socket.

The device must not be operated unless the nominal voltage of the device
matches the local supply voltage. Check the supply voltage of the device in
stationary devices.

Connecting and disconnecting wires refer to the instructions in the
operating instructions for the device.

Do not use any damaged wires (damaged insulation, exposed wires). A
faulty wire poses a risk of electric shock or fire hazard.

1.6 Setup and Operation

A Caution

During installation, make sure that no objects or fluids get inside the device
(risk of electric shock, short circuit).

In emergencies (e. g. if there is damage to the housing, control elements or
the mains cable, if fluids or foreign bodies have infiltrated the equipment),
switch off the power supply to the device immediately and notify your
SYMEO Service.

Overview
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Protect the contacts of all of the device's sockets and plugs from static
electricity. Do not touch the contacts. If it is ever necessary to touch the
contacts, take the following precautionary measures: Touch a grounded
object or carry a ground strap before touching the contacts. This will divert
static charges.

Proper operation (in accordance with IEC60950/EN60950) of the device is
only assured if the housing and integral covers for mounting slots are fully
installed (electric shock, cooling, fire protection, noise suppression). If
necessary, refer to the corresponding instructions in the operating
instructions for the device.

In the case of high outside temperatures and intense, direct solar radiation
or other radiant heat, it may be necessary to provide a sun or heat shield.

1.7 System Extensions and Accessories

i Note

Data links to peripheral devices must be provided with adequate shielding.

For LAN cabling, the requirements in accordance with EN 50173 and EN
50174-1/2 apply. Use of either a Category 5 shielded cable for 10/100
Ethernet or Category 5e shielded cable for gigabit Ethernet is a minimum
requirement. The specifications of standard ISO/IEC 11801 must be
complied with.

The warranty shall be voided if you cause defects to the device by installing
or exchanging system extensions.

1.8 Additional Instructions regarding Compact Type and Integral
Type Units

A Caution

The Compact type LPR® unit must not be opened except for installation.
The Compact Unit contains no serviceable components.

When opening, ensure that no fluid gets into the housing. When sealing the
unit, ensure that the seal is included in the cover and that the Compact Unit
is completely closed. Otherwise, moisture can penetrate the unit and
damage it.

In order to install the Integral type LPR® unit, the hood must be detached
from the serviceable components. Refer also to the instructions on
installing the Group Master Unit.

Please take note of the safety and operating instructions in the operating
instructions for the system in which you want to install the component.

Overview
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2 System Description

2.1 System architecture

SYMEO Industrial LPR® is a system for contactless, real-time determination of distances and
positions.

LPR® 1D is a distance measurement system which is particularly well suited for use in very
harsh, industrial environments, in which other systems such as mechanical rotary encoders
or lasers cannot function for long periods.

All devices have a unique identifier, via which they are actuated. In order to measure the
signal transit time and thus also a corresponding distance, the two devices involved are
time-synchronized (with accuracy in the picoseconds range).

LPR® units use the same frequency band and the same hardware for communicating as for
measuring distance. This means that no external WLAN or cable networks are needed for
transmitting measurement values and other reference data.

2.2 Technical Data

Power supply 10-36VDC

Power consumption max. 8W

Housing dimensions 260 x 160 x 91 mm

(LxWxH)

Weight 2.5kg

Connections Power-Supply: Terminal block

Antenna: N-connector

Ethernet: Plugged connection

Relays (optional): Terminal block
Profibus/RS232: Terminal block

Antennas Up to 4 independent antennas, N-Connector

Hardware interface Serial RS232, TCP/IP (optional), Profibus (optional)
7x dry contacts (optional, rating: max. 60 VDC, max. 2 A)

Data interface Data port (Symeo binary protocol), Service port (ASCII protocol)

Profibus (optional)
User data transfer rate 8 bytes/cycle, up to 800 byte/s

Frequency range 5.725 - 5.875 GHz, ISM-band

System Description
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Transmitted power ™! Output power is adjustable
Max. 0.025 W EIRP

Measuring distance ™ Max. 1800 m
Measurement accuracy "2 Max. £5 cm

Measurement frequency "3 Max. 30 Hz

Ambient temperature " -40 °C to +75 °C
Protection class IP 65 with appropriate cable and connectors
Compliance CE mark, part 15 FCC "5, RSS-210"

*! Transmitted power/ field strength can be adjusted to assure that emission limits at the
antenna are within legal limits, e.g. 25 mW EIRP in the EU and 50 mV/m at a distance of 3 m
in the US and Canada. For FCC /IC authorization the maximum field strength is limited by
firmware (FCC labeled units only).

*2 Depending on the antenna type, mounting position and environment

*3 For FCC/IC authorization a maximum measurement frequency of 10 Hz is allowed (FCC
labeled units only).

** Temperature inside the housing can range from -40 °C to 85 °C.
*> ECC labeled units only.

2.3 System Configuration

The LPR® 1D system consists of two, three, four or five LPR® units. Each of these units can
be configured either as a Group Master Unit or as a Slave Unit. A system consists of exactly
one LPR® unit configured as a Group Master Unit and between one and four LPR® units
configured as Slave Units.

For pure 1D distance measurement two units are required and are arranged as shown in
Figure 3. The distance information is available at both units.

LPR 1DX System
Slave Unit 1 Group Master Unit

Data in = : =
Allocate a Time Slot for

Distance Measurement Data in
. % g %

. | " «—Distance Measurement——» il WV ——
Data out, i.e. = o Data out, i.e.
PCorPLC | 3 Data Transmission (Distances, s PC or PLC
User data, etc.)

Figure 3: 1D system

System Description
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Besides the distance information, smaller volumes of user data can also be passed between
the units. These are fed in on the serial port of a unit and output in corresponding manner on
the other side.

Each unit consists of a basic unit, corresponding antenna cable, antenna, as well as power
supply and ports.

Further options for arranging LPR® units are described in the section 2.6 "Application
Examples".

2.4 System Design

Each LPR® 1D unit has parameters to provide an explicit allocation to a system and also to
ensure the functionality of a system. These parameters are explained in the following:

Cauti . L ,

A AN | parameters may only be set with the commissioning tool Symeo Wizard as
described in chapter 5.4. Do not change parameters manually in the
configuration files.

2.4.1 Station-ID (SID)

Each unit has an explicit Identification Number in one system. If using more than one LPR®
1D systems in your environment same station numbers could be used. BUT: In one system
all station numbers are different.

A system consists at least of 2 units, at most of 5 units. The first unit has the station number
1 (SID 1), the second unit has the station number 2 (SID 2), etc.

Unit 1 (SID 1) is the LPR® Group Master Unit, as a coordinator of the system. Units 2 — 5
(SID 2 — 5) are LPR® Slave Units. A Group Master Unit (SID 1) can only measure with a
Slave Unit (SID 2 — SID 5) and vice versa, but NEVER with another Group Master Unit or a
Slave Unit with another Slave Unit. But the Group Master Unit (coordinator) can measure
with up to 4 Slave Units.

Keep in mind:

SID 1 Group Master Unit
SID 2 Slave Unit 1
SID 3 Slave Unit 2
SID 4 Slave Unit 3
SID 5 Slave Unit 4
i Note There is no difference in the hardware of a Group Master Unit and a Slave

Unit. The only difference is the configuration software. The Group Master

System Description
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Unit organizes the measurements. It allocates time slots to the Slave Units
to identify when these units are allowed to start with a measurement.

2.4.2 Group-ID (GID)

A system is identified clearly by its group number. All units in one system have the same
group number. If there is used a second, a third or more systems in your environment, all
additional systems must have a different group number (see Figure 5).

2.4.3 FSK Channel (FSK)

The measurement of the round trip of flight (RTOF) happens in a frequency band width of
5,725 to 5,875 GHz. In this band width the LPR® system gets a frequency channel. 30
frequency channels are available. All units in one LPR® systems have the same frequency

channel.

A Caution If there are more LPR® systems in your environment each further LPR®
system has another frequency channel (see Figure 5).
i Note _— . ® T ®
If you commission the system with the LPR™ commissioning tool LPR™ 1D
Wizard, the frequency channel is linked to a group ID. Therefore it is really
important to use different group IDs for different LPR® systems.
System Number 1 System Number 2
Group-ID: 1 Group-ID: 2
) Stanon 1 . Stat|on 2 . Stauon 1 . Station 2;; . Station 3 ' Station 421
Station-ID: 1 Station-ID: 2 Station-ID: 1 ~ Station-ID: 2 Station-ID: 3 Station-ID: 4
System Number 3 System Number 4
Group-ID: 3 Group-ID: 4
p Stétic_)n 15;, p St#i(_)n 2% p Sta{ti?n 1.2;, p S_te-xti‘on 2.2;, p Sta-tiqn 3 g
Station-ID: 1 Station-ID: 2 étation-ID: 1 Station-ID: 2 Siation-ID: 3

Figure 4 — Example of the relation Station-ID and Group-ID

System Description
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Crane Rail Crane Bridge

3 ey T

_ | { 4y siD: 4
/_ / SID: 3 ; ;,,-/ GID: 2
Crane Crab Wy | GID:3 SID: 3 g A
GID: 2 / ’
&s B
A ]
[ ]
v -
200y 3 ® fk-- ......... m.'/
SID: 2 SID: 1 SID: 1 SID: 2
GID: 3 GID: 3 GID: 2 GID: 2

Figure 5 — Example of multiple LPR®-systems in one crane environment

2.5 Mode of Operation of the System

The distance is determined by measuring the transit time of radio signals. For this, the Group
Master Unit first sends a communication packet to the Slave Unit to start the measurement.
The unit that is addressed in this way sends a response sequence and a special, wideband
response signal which is ideal for making distance measurements. The Group Master Unit
synchronizes itself with this signal and after a precisely known time replies in highly
synchronized manner with exactly the same signal. The Slave Unit receives this signal and
uses the signal transit time to determine its distance from the Group Master Unit.

The distance can be output after the measurement by any of the units participating. As an
option, if the distance falls below a given value, a switch (dry contact) can be actuated to
trigger a warning signal, for example.

Besides distance measurement, the system's communication can be used for transmitting
user data in the intervals between measurements. Transmission is asynchronous, i.e. the
data is requested and transmitted when the measurement has been completed. To transmit
data over the system, first a send data request is sent by the LPR® unit to the user. Then the
user data is received and transmitted to the second LPR® unit. The data channel has a
channel capacity of 8 byte/measurement cycle. This means, the overall capacity depends on
the chosen measurement frequency. l.e. if a measurement frequency of 10 Hz is chosen, the
capacity is 80 byte/s

2.6 Application Examples

Figure 3 shows the simplest arrangement of LPR® units (LPR® 1DX). This is used for
measuring the distance between two LPR® units. The abbreviation 1DX means distance
measurement without positioning.

Some more complex arrangements are illustrated in the following description.

2.6.1 Redundant arrangement (2 x LPR-1DX)

For reasons of operational safety, it may be necessary to combine two systems in a
redundant arrangement. Figure 4 shows two Slave Units and two Group Master Units
installed in a redundant arrangement on two crane bridges. Each Slave Unit communicates

System Description
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with the opposite Group Master Unit. Both systems measure independently from each other.
After the measurement, the distance from the respective partner can be output at each of the
participating units. Optionally, a switching contact may also be actuated depending on the
distance, e.qg., to trigger a warning signal for example if the crane bridges come too close to

one another and there is a danger that they may collide.

i Note

If more than one LPR® system is used, each system has its own group ID

and its own frequency channel. So both systems do not disturb each other.

2 X LPR 1DX
(Plan View)
Vx\ Crane Bridge 1 i #
! LPR Slave [N
[ unit | Antenna
| !
| |
| ! Radio Path
! LPR Group [
l Master unit
: p ‘/,9 Crane Bridge 2 l T

Figure 6: LPR® 1DX Redundant arrangement
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2.6.2 Positioning of Crane Crab (LPR® 1DP2)

In order to determine positions in two dimensions (x-y coordinates), three LPR® units can be
arranged in an L-shape (see Figure 7). In this case, the unit that is configured as the Group
Master Unit (unit 1) is equipped with 2 antennas. This unit measures against the first Slave
Unit (unit 2) with the first antenna, and against the second Slave Unit (unit 3) with the other
antenna, for example. In this way, the position of a crane crab can be determined.

LPR 1DP2
_ (Plan View)
4
<\ LPR Slave
Units
|<—— Radio Path
|
|
|
| LPR Group
| Master Unit
|

Crane Bridge ) Crane Crab

Antenna

Figure 7: LPR® 1DP2 L-shaped arrangement
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2.6.3 Positioning of 2 Cranes on two Runways (LPR® 1DP)

The Y-shaped arrangement can be used to determine the position of two cranes on different
crane runways, for example. In the arrangement shown in Figure 8, the Group Master Unit
(unit 1) is equipped with two antennas. A Slave Unit (unit 2 and unit 3) is installed on each of
the two cranes. The two antennas are mounted at the wall at the same height as the
respective Slave Units installed on the cranes. In this way, the distance of both cranes from
the wall can be calculated. By comparing these two distances, a warning may be output

before the two cranes cross each other’s path, for example.
Master Unit \

Antenna2|]<_ _____ e {l:[‘ ﬁ r_._] l\

#
]
|
Side View
arc 1

[ ]
Figure 8: LPR® 1DP Y-shaped arrangement

LPR 1DP System

Wall

Antenna k;|<— ————— i _______________

Radio Path 1

LPR Slave

« 4l LPR Group Unit
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3 Hardware

All corresponding installation, repair and servicing work must be carried out
by qualified and trained technicians. LPR® - 1D unit (Design Compact Unit)

The compact type LPR® - 1D unit is available with different interface options:
* Interfaces for data output : TCP/IP or Profibus or RS232
* Optional: switching outputs for up to 7 relays

e 2 or optional 4 antenna ports

i Note

The option for additional relay outputs is not provided with 4 antenna
outputs.

3.1.1 Casing

LPR® - 1D units are provided in die-cast aluminum housings.

Figure 9: LPR®-1D unit front and side view

Hardware
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Figure 10: Dimensions in mm of the LPR®-1D unit
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3.1.2 General internal connections

Power supply

Power supply (10 - 36 VDC) is connected using the power supply terminal (C1) Figure 11
depicts the pin assignment. Positve voltage can be connected either at pin 1 or 3, the
negative or ground voltage is connected to pin 2.

é Caution Polarity reversal or otherwise faulty connection can damage the LPR®
unit. In that case the unit must be send to the SYMEO service.
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£00004686.6
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Figure 11 Pin assignment power supply
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Relay connections (optional)

Relays are connected using the relay terminal block (C6). Figure 12 shows the pin
assignment for the seven switch relays with dry contacts.

Q

el el lalalalatalalatate

A B A B A B A B A B A B A B
Relais7 Relais6 Relais5 Relais4 Relais3 Relais2 Relais1

Figure 12 Relay terminal block (C6)
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3.2 LPR® - 1D unit with TCP/IP interface
3.2.1 Front elements

The casing has cable glands for power cable (B1) and for the relays connection (B10). Figure
13 shows the front of the LPR®-1D casing in detail.

Figure 13: Connections of the LPR unit with TCP/IP interface and optional relays
B1: cable gland for power cable
B4: antenna port 1
B5: antenna port 2
B6: pressure equalization membrane
B7: two-colored LED, green = Ethernet connected / red = data transfer
B8: two-colored LED, red = power supply / green = measurement activity
B9 Ethernet connector
B10 cable gland for relay connection cable

é Caution e Power supply and relay cable diameter must be within 4,5 to
10 mm, and a round cross-section.

e Power on is indicated with the red LED B8.

e Valid measurements are indicated with the green LED B8 blinking
provided that the units are configured properly with the
parameterization software Symeo-Wizard (see chapter 5)

3.2.2 Overview internal connectors

e Allinstallation, repair and servicing work must be carried out by
g qualified and trained technicians!

Hardware
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, ¢ Avoid entry of foreign objects or liquids into the unit.
A Caution

e Careful mounting of the system is required. It is important that the
seal remains clean and is not damaged, otherwise the protection
class cannot be guaranteed.

Figure 14 shows the electrical connections and switches of the LPR® unit, version TCP/IP.

Figure 14 Overview electrical connections and switches
C1: terminal block for power supply (10 - 36 VDC)
C4: D-sub-socket for RS232 service port (not used in TCP/IP units !)
C5: terminal block for RS232 service port (not used in TCP/IP units !)
C6: terminal block for connection of relays
S2: rotary switch for mode of operation

3.2.3 Mode of operation

For standard operation of LPR® units with TCP/IP interface the rotary switch (S2) has to be
set to position ,3" (see Figure 14)

3.3 LPR® - 1D unit with Profibus interface

3.3.1 Front elements

The casing has cable glands for power cable (B1) and for the Profibus (B2, B3). Figure 15
shows the front of the LPR®-1D casing in detail.

Hardware
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Figure 15: Connections of the LPR® unit with Profibus interface

B1:
B2:
B3:
B4:
B5:
B6:
B7:
BS8:

A Caution

i Note

cable gland for power cable

cable gland for Profibus In

cable gland for Profibus Out

antenna port 1

antenna port 2

pressure equalization membrane

LED blue = Profibus error

two colored LED, red = power supply / green=measurement activity

o Power supply cable diameter must be within 4,5 to 10 mm, and a
round cross-section.

e If the LPR unitis at the end of a Profibus, the not used cable gland
has to be closed.

e For LPR units with Profibus interface and optional relays please use
one cable for relay wiring with additional wires for power supply
through cable gland B1 “Power”, see Figure 15.

e Power on is indicated with the red LED BS8.

e Valid measurements are indicated with the green LED B8 blinking
provided that the wunits are configured properly with the
parameterization software Symeo-Wizard (see chapter 5)

e An error in the Profibus interface is indicated with the blue LED B7

Hardware
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3.3.2 Overview internal connectors
. ¢ Allinstallation, repair and servicing work must be carried out by
f~§ Warning . . o
gualified and trained technicians!

, ¢ Avoid entry of foreign objects or liquids into the unit.
A Caution

¢ Careful mounting of the system is required. It is important that the
seal remains clean and is not damaged, otherwise the protection
class cannot be guaranteed.

Figure 16 shows the electrical connections and switches of the LPR unit, version Profibus.

Figure 16 Overview electrical connections and switches
C1: terminal block for power supply (10 - 36 VDC)
C3: terminal block for connection of Profibus
C4: D-sub-socket for RS232 service port
C5: terminal block for connection of RS232 service port
C6: terminal block for connection of relays (optional)
S1: DIP-switch for termination of Profibus
S2: rotary switch for mode of operation
S3: DIP-switch for addressing of Profibus

3.3.3 Connection to Profibus

The LPR®-Profibus interface is connected using the terminal block (C3).

Hardware
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Figure 17 shows the pin assignment for the terminal block (C3). Port ,A1“ and , A2“, also port
,B1“ and ,B2“ are connected inside the terminal block. In case of a removed terminal block
the remaining Profibus system is still operative. The shield of the Profibus cable has to be
connected to “Shield”.

WPM o7/

N
n
=
S -
gv-
§>
o~

A AAARARAAA)

T

13323020,

Figure 17 Profbus interface via terminal block

3.34 Connection of service port with serial interface

For configuration of the LPR®-1D station the service port (C4) or (C5) is provided (RS232).

For connecting to the D-sub socket (C4) please use a standard RS232 (1:1) cable with a
maximum length of 2 meters.

Optional the RS232 connection can be established via the terminal block (C5). The pin
assignment is shown in Figure 18.

The configuration of the LPR®-1D station is described in chapter 5.

Hardware
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¢ 1
T
preeneenneeenae

Figure 18 Internal serial configuration port (RS232)
ﬁ Warni Using the internal serial interface it is important to avoid moisture, dust
amning e any patrticles into the housing during the process.

3.3.5 Termination of Profibus

The Profibus system has to be terminated at the last device on the bus. DIP switch (S1)
terminates the Profibus. Both switches of switch S1 has to be set to “ON” (see Figure 19) for
termination.

i Note

A termination applies only with connected terminal block on C3, using the
on board termination with DIP switch S1.

Hardware
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Figure 19 DIP-switch for termination (S1) und addressing (S3)

3.3.6 Addressing the Profibus

The address of the Profibus module is set with DIP switch (S3), see Figure 19 DIP-switch for
termination (S1) und addressing (S3).

1to8 Binary PROFIBUS address

8 Least significant bit (2°)

1 Most significant bit (2")
Hardware
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Example for addressing

Address | Switch 1 | Switch 2 | Switch 3 | Switch 4 | Switch 5 | Switch 6 | Switch 7 | Switch 8
decimal

1 off off off off off off off on

5 off off off off off on off on
21 off off off on off on off on
3.3.7 Measurement frequency

The maximum possible measurement frequency of 30 Hz is only available for a system with
2 stations (one distance measurement).

For a system with 3 stations (two distance measurements) the maximum possible
measurement frequency is 10 Hz per station.

¢ For a system with 3 stations the measurement cycle has to be
configured accordingly. With the parameterization software Symeo-
Wizard (see chapter 5) the value for the measurement cycle has to
be set to minimal 100ms. The setting is shown in the menu “LPR
settings”.

i Note

¢ The baud rate for the data port is set by default within the
parameterization software Symeo-Wizard (see chapter 5) to a value
of 19200 baud for units with Profibus interface.

3.3.8 Mode of operation

For standard operation of LPR units with Profibus interface the rotary switch (S2) has to be
set to position ,6“ (see Figure 16).

3.4 LPR® - 1D unit with RS232 interface
3.4.1 Front elements

The casing has cable glands for power cable (B1) and for the relays connection (B10). Figure
20 shows the front of the LPR-1D casing in detail.

Hardware
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Figure 20 Connections of the LPR-1D unit with RS232 interface and optional relays
B1: cable gland for power cable and serial data port (RS232)
B4: antenna port 1
B5: antenna port 2
B6: pressure equalization membrane
B7: not used for LPR-1D units with RS232 interface
B8: two-colored LED red=power supply / green=measurement activity
B9 not used for RS232 version
B10 cable gland for relay connection cable

A Caution o Power supply and relay cable diameter must be within 4,5 to
10 mm, and a round cross-section.

e Power on is indicated with the red LED B8.

e Valid measurements are indicated with the green LED B8 blinking
provided that the units are configured properly with the
parameterization software Symeo-Wizard (see chapter 5)

3.4.2 Overview internal connectors

é Warnin ¢ Allinstallation, repair and servicing work must be carried out by
9 qualified and trained technicians!

Hardware
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, ¢ Avoid entry of foreign objects or liquids into the unit.
A Caution

e Careful mounting of the system is required. It is important that the
seal remains clean and is not damaged, otherwise the protection
class cannot be guaranteed.

Figure 21 shows the electrical connections and switches of the LPR unit, version RS232.

Figure 21 Overview electrical connections and switches
C1: terminal block for power supply (10 - 36 VDC)
C4: D-sub-socket for RS232 service port
C5: terminal block for connection of RS232 service port
C6: terminal block for connection of relays (optional)
S2: rotary switch for mode of operation
C7: terminal block for connection of RS232 data port
C8: D-sub-socket for RS232 data port

3.4.3 Connection of service and data port with serial interface
For configuration of LPR-1D units with RS232 interface the service port (C4) or (C5) is
provided (RS232).

For connecting to the D-sub socket (C4) please use a standard RS232 (1:1) cable with a
maximum length of 2 meters.

Optional the RS232 connection can be established via the terminal block (C5) for
configuration with a maximum cable length of 2 meters. The pin assignment is shown in
Figure 22.

The configuration of the LPR-1D station is described in chapter 5 Commissioning.
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Distance data are available on the RS232 data port (C7) or (C8). The pin assignment for
(C7) is shown in Figure 22.

T ¢
T :T—- z

peaneRaaRtnnninng Rinaer

uummmul] GND Q .
=
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 ono [ B
gﬁ_
SR

Figure 22 Internal serial service port and data port (RS232)
Warni Using the internal serial interface it is important to avoid moisture, dust
A SEE  or any particles into the housing during the process.

Consider the dependency of the maximum baud rate for the data port
according to the cable length:
15m: 19.200 baud
5m: 57.600 baud
<2m: 115.200 baud

According to the cable length the baud rate for the data port at the units has to be adjusted
as described in chapter 5 Commissioning.

3.4.4 Mode of operation

For standard operation of LPR units with RS232 interface the rotary switch (S2) has to be set
to position ,,0“ (see Figure 21)
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3.5 LPR® Antenna Types

There are different antennas that can be installed depending on the required directional

characteristic.

Figure 23 shows the typical LPR® antennas, which are applied in an LPR® System.

For standard applications the 23dBi planar antenna is used.

6 dBi Omnidirectional Antenna

-3dB
1 Antenna Connector Type N N
A A =190mm 30
. d= 20mm 0dB
-3dB
10 dBi Omnidirectional Antenna
l & Antenna Connector Type N
A A = 440mm ——————— 85 —— g gg
1 - L/ \—l\—'
d= 20mm vertical 3dB
Y
23 dBi Planar Antenna
Antenna Connector Type N
4 9o —— 3B 9° -3dB
\ A =305mm 0dB 0dB
| Al B=305mm vertical -3dB horizontal -3dB
| d= 25mm

12 dBi Planar Antenna (*)

«5» Antenna Connector Type SMA
A =101mm 35°
A B= 80mm
d= 20mm
vertical -3dB

W

horizontal

-3dB
-3dB /\
0dg-< 85° 0dB

-3dB

Hardware

Copyright © Symeo GmbH 2012

Page 34 of 97



SYMEO Local Positioning Radar System
LPR®-1D
Product Documentation

10 dBi Sector Antenna (*) -3dB
-3dB
Antenna Connector Type N
i A =280mm )
| B = 125mm @ 0dB 160 0dB
d = 150mm \
-3dB
-3dB
horizontal

vertical

13 dBi Sector Antenna -3dB
d
[ !
" “ Antenna Connector Type N
|
|
i A A=500mm 5° -3dB 180°
/h B= 90mm ——=l<] 0dB 0dB
[ d= 80mm vertical -3dB
1]
o
\2
-3dB

horizontal

Figure 23: Example of directional characteristic of typical LPR® antennas

(*) These antennas are NOT approved to be in compliance with part 15 of FCC rules and
with RSS-210 of Industry Canada. Usage of these antennas may void the FCC/IC
authorization to operate this equipment. Further information is found in the Appendix.

Note

jie

Installation and exchange of antenna or antenna cables must be carried out
by qualified and trained technicians!

Usage of antennas or antenna cables which are not listed to be in
compliance with FCC and IC rules is strictly prohibited!
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3.5.1 Adapter for different LPR® Antennas

Depending on the required antenna, different mounting brackets are available

6 dBi and 10 dBi Omnidirectional Antenna

d
Y —— applicable for wall and pole mounting
A =228mm
B= 38mm
A d= 50mm
. A
B
23 dBi Planar Antenna
B Part 1: mounting at antenna Part 2: applicable for wall and
pole mounting
A =115mm A= 80mm
A B =115mm B = 110mm
d= 70mm

applicable for pole diameter
of 25mm-76mm

Hardware
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12 dBi Planar Antenna
B applicable for wall mounting

B= 44mm
S d= 22mm

Ié A= 50mm
A

10 dBi Sector Antenna

y
A

applicable for wall and pole mounting

A =150mm
B =128mm
d =100mm

14 dBi Sektor Antenna

applicable for wall and pole mounting
(pole diameter 30mm -60mm)

A =410mm
B= 70mm

Figure 24: Available Adapters for different Antenna Types
4 Installation

4.1 Installation of LPR® Unit Design Compact Unit

4.1.1 Important Instructions for Installation

A Caution During Installation, the Compact Unit has to be opened. Therefore it is
important to avoid ingress of moisture, dust or any particles into the
housing during the installation process. Make sure that there is enough
room for the connectors, and particularly that the antenna cable is
accessible; pay attention to the permitted bending radius (center of radius
to cable core) for standard cables of 10,5cm (for multiple bending under
mechanical load) and 4cm (unloaded and static bending).

The Compact Unit should preferably be installed so that the connecting
sockets point downwards. In this way, the connections are protected from
rain and dust.

Installation
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4.1.2 Installation

i Note

To install the Compact Unit, you require
4 round head M6 x 30 screws (at least).

= Check the position of the unit on the device on which the Compact Unit is to be installed
(e.g. a crane bridge). Bear in mind the installation instructions listed above.

= Drill holes in the device on which the Compact Unit is to be installed. Drill-hole distances:
11 cm wide, 24 cm high (see Figure 10).

= Open the Compact Unit: With a Phillips screwdriver (Size 0), loosen the top four screws
of the Compact Unit lid.

= Screw the Compact Unit tightly to the device. The installation holes shown in Figure 10
are provided for this purpose. Check that the unit is mounted securely.

= Close the unit: Place the cover of the Compact Unit on top and fasten the cover with the
four screws. Make sure that the cover is securely attached to the housing.

= Commission the Compact Unit (see chapter 5)

4.2 Installation of LPR® Antennas
4.2.1 Connecting and Wiring up the Antenna and Cable

Connect the antennas to the antenna port at the LPR® unit.

/N cauton When using several antennas, ensure that they are connected to the
correct ports.

Measured Antenna Antenna
. X X X
Distance 1 Port 1 Port 1
M d
easure Antenna Antenna
Distance 2 X X X
. Port 2 Port 1
(optional)
M d
easure Antenna Antenna
Distance 3 X X X
. Port 3 Port 1
(optional)
Measured
Antenna Antenna
Distance 4 X X X
. Port 4 Port 1
(optional)

= When installing the cable, ensure that electrostatic charging does not occur.

= Make sure that the cable is not kinked or trapped during installation. The minimum
bending radius must always be maintained. With the standard antenna cables delivered,
the minimum bending radius (center of radius to cable core) for standard cables is

Installation
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10,5 cm (for multiple bending under mechanical load) and 4 cm (unloaded and static
bending). The cable must not be attached in a way that squeezes its cross-section. On
demand, cables with different flexibility characteristics are available.

= The antenna plug must not be removed (e.qg. for installation purposes) or repaired
because the specified electrical properties can only be achieved with mechanical
installation assistance.

= When installing the antenna cable, ensure that the screw connection is seated properly
and not tilt. The antenna cable plugs should be finger-tightened before tightening with an
appropriate tool to no more than 1.3 Nm tightening torque.

4.2.2 Installing the Antenna(s)

i Note

The line of sight between the antennas on each unit must not be
obstructed. Therefore, when installing the antenna fixture, ensure that no
components are blocking the line of sight between the antennas. If
necessary, contact the SYMEO technical department.

Depending on the antenna type used, offsetting the corresponding
antennas (either vertically or horizontally) may degrade the signal strength
to the point that communication is lost. Accordingly, corresponding antenna
pairs should be installed with as little offset with respect to each other as
possible, and preferably none. If necessary, contact the SYMEO technical
department.

If you change the position of one antenna, this will affect the measurement
data.

For installation of the planar antennas, it is important to keep the same
orientation of polarization for corresponding antennas (see Figure 25).

Figure 25: Backside of 23 dBi planar antenna

= Install the antenna bracket according to the accompanying operating instructions.
= Secure the antenna in the bracket.
= Connect the antenna to the antenna cable.

Installation
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4.2.3 Fresnel zone

The area for radio transmission between two antennas is called Fresnel zone. The main part
of energy is concentrated in the first Fresnel zone.

i Note

This area has to be free of any obstacles otherwise the signal is interrupted
or attenuated.

The first Fresnel zone can be calculated as follows:
b=05-vA -d

A is the wave length and d the distance between the two antennas. For a frequency of 5.8
GHz a wave length A of approx. 0.05 m is calculated. The maximum radius between the two
antennas is indicated with b. For different distances the maximum radius is given in Figure
26

10 m 0.36 m Fresnel zone

Antenna 1 Antenna 2
50 m 0.80 m :
100 m 114 m ——ij———“i_‘ji“———ﬁ——{jj}i-———-;:_'}——
250 m 1.80 m ' ‘
500 m 2.54 m < d >
1000 m 3.60m

Figure 26 Calculation and figure of Fresnel zone

424 Installation of Planar Antennas

i Note

Each antenna type has its own opening angle. To communicate with the
opposite antenna the relative antennas has to be located in the opening
angles of the opposite antennas.

Antennas have to be mounted without any offset (no difference in height and no offset
sideways). Make sure that the opening angle is symmetric to the relative direction of motion
(compare picture 1 vs. picture 2 in Figure 27).

If an offset is not inevitable the antennas have to be tilted (compare picture 3 vs. picture 4 in
Figure 27).

A Caution Notice: If the distance goes below a fixed distance it is possible that no
measurements take place any longer in this configuration.

Installation
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Figure 1 Figure 2
No Offset of Antennas No Offset ntennas

[] Crane Ralil |

Figure 3
Maavoidable Offset of Antennas

|_ Crane Rail |_ Crane Rail

Figure 27 Antenna position with and without offset

5 Commissioning

5.1 Requirements

In order for a unit to be successfully commissioned, the LPR® components must have been
installed correctly:

= The unit has been installed.

= The unit has been connected to the power supply.

= Antenna(s) and antenna cables for the unit have been installed.

= Data link has been established via TCP/IP or RS232.

Once these prerequisites have been fulfilled you can connect the unit either serially to a PC
or as an option (TCP/IP option) to the network and commission the LPR® 1D system. How to
do this is explained in the following chapter.

5.1.1 General

Commissioning is carried out via the serial service port or the TCP/IP port depending on the
LPR® unit model you have:

* Model with TCP/IP data interface: Configuration via TCP/IP

* Models with Profibus or RS232 data interface: Configuration via service port C5 or C4

Commissioning
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_ )/ “. RS232o0r TCP/P
Profibus, RS232 or , N _ Service Port
TCP/IP Data Port 7 \\
b
PC, PLC
etc. T —]
\-\’__.r-
Service PC

Figure 28: LPR® Unit with Interfaces for Parameterization at Service Port and Distance Data
Protocol (Binary data) at Data Port

In one LPR® system all distance data (binary data/ protocol) are available at each unit. Also
if you have several units in one system (crane bridge, crane crab, wall) you get the binary
distance data at each LPR® unit at the data port in this system.

5.2 Connection to LPR® Unit with TCP/IP Interface

i Note

With delivery the LPR® units have the fixed IP-Address 192.168.1.99, if no
other IP-Address is labeled outside the LPR® unit.

You can change the IP-address of the LPR® Unit via the web interface of the LPR® Unit as
described in chapter 6.

i Note

To get a connection between your PC and the LPR® unit it is maybe
necessary to change the network parameters of your computer. Both units
must be located in the same network. That means in this example that the
first three numeric pads of both IP-addresses must be the same.

Disconnect your PC from the network. Connect the LPR® unit and the computer with a
network cable. Open your network settings of your computer.
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[
General | puthentication | Advanced |

Connect using:

B Marvel Yukon 88E8055 PCIE Gigabi

This connection uses the foloning tems:

Client fer Microsoft Netwarks

File and Printer Sharing for Miciosoft Networks
¥ Z005 Packet Scheduler

Intemst Pratoco PP

nstall | Urinstall Prapetties

©

Desciiption

Transmission Control Protocol/Intemet Protocol. The dafault

wide area network protocol that provides commurication
across diverse interconns

I™ Show icon in natification area when connected
[V Natify me when this connection has limited o no connectiviyy

0K Cancel

Internet Protocol {TCP/IP} Properties

General |

“f'ou can get [P settings assigned automaticallp if your network. supports
this capability. Otherwize, vou need to ask your netwark administrator for
the appropriste IP settings.

= Obtain an P address automatically

—1¥ Use the following IP address:

IP address: 192 168 . 1 1
Subinet magk: 286 . 265 . 286 0
Diefault gateway: | . .

£~ [btain DNE server address automatically

—1¥ Use the following DNS server addresses:

Prefered DNS server: . .

Advanced... |

Alternate DNS server

2lx]

Cancel

Figure 29 — Network Settings

i Note

Enter the following fixed IP-
Address i.e. 192.168.1.1. The
subnet mask should be set to
255.255.255.0.

Click in both windows [OK].

If you firewall settings are too restrictive, you may not get access to the

LPR® unit. In this case deactivate temporarily the firewall under the tab

»<Advanced® in the window LAN Properties.

The LPR® Unit should be available via your PC now. You can check the connection with a

,ping” to the LPR® unit:

Open the Command-Window:
= Windows Start Button
= Choose Run

= Enter cmd and click OK
= Enter in the cmd.exe window: ping 192.168.1.99 or the IP-address of the LPR® unit.

e\ CA\WINDOWS' system32'cmd.exe

C:\>ping 192.168.1.99

Pinging 192.168.1.99 with 32 bhytes of data:
Reply from 192.168.1.99: bytes=32 time<{ims

TTL=64

Reply from 192.168.1.99: bytes=32 time<ims TTL=64

Reply from 192.168.1.99: bytes=32 time<{ims

TTL=64

Reply from 192.168.1.99: bytes=32 time<ims TTL=64

Ping stati for 192.168.1.99:

Packet S;nt = 4, Received = 4,

B <(Bxz loss>.

Approximate round trip times in milli-seconds:
Minimum = Bms,. Maximum = @ms. Average = Bms

C:N\>

=10l x|

Figure 30 — Ping LPR® Unit

The LPR® Unit should answer with a ,Reply".

i o

Note

The network settings of LPR® units with TCP/IP Interface have to be set

before configuration and operation. The network settings are explained in

chapter 6.
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5.3 Connection to LPR® Unit with serial RS232 interface or
Profibus interface

i Note

The RS232 service port is only available for units with RS232 or Profibus
data interface.

The commissioning can be done via the serial interfaces C4 (D-sub-socket) and C5 (terminal
block); see Figure 31.

To commission the system via the internal serial interface you must use the internal service
port C5/ C4. A standard RS232 (1:1) cable of a maximum cable length of 2 m is required.
The standard RS232 cable can be plugged into the D-sub-socket of service port C4.

Using the internal serial interface it is important to avoid ingress of

moisture, dust or any patrticles into the housmg during the process

mmuumilu Dirikgr

uumummll GND Q 1

Figure 31 Internal serial ports (RS232)
C4: D-sub-socket for RS232 service port
C5: terminal block for RS232 service port
C7: terminal block for RS232 data port
C8: D-sub-socket for RS232 data port

Connect one side of RS232 cable of a cable length of 2 m with your PC and the other side
with the LPR® unit (Service port C4 or C5). Check the right port of your COM-Port in the
device manager of your computer.
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Copyright © Symeo GmbH 2012
Page 44 of 97



SYMEO Local Positioning Radar System
lll E LPR®-1D

Product Documentation

5.4 Commissioning Tool — LPR® 1D Wizard

5.4.1 Installation

All files for the installation are provided on CD or USB-stick delivered together with your
LPR® - 1D units. Installation can be done directly from CD or USB-stick. The files are
provided in the directory “Symeo LPR 1D Wizard V4.x”

O = o)
| Ble gdt Yew Favertes ool Help | n | Ble Edt Vew Favorbes Tocs Hep | e
) | /.'*: Sy Falders | ”H ) Remavable Disk [F:) H@ » = | Fearch J L ‘ /'“sEamh Folders | »H 5 5ymen LFF 1D H@ ¥ - ([pmarch
Address |u [ =l Go | address [ F\symeo Ler 10 wizard v4.x = Eeo
Mame - | size [ Type | Dake Modified fame - [ Size | Type [ Date Modified
()5vmeo LPR 10 Wizard 4. File Folder 07.03.2012 10:2 () Applization Flles File Folder 07.03.2012 10:27
Lhsetup.exe 867 KE  Application 16.02.2012 16:49
b Symeo LPR. 1D Wizard V4., application 6K Application Manifest  16.02.2012 16:43
4 | E K| I m
1 objects [0 bytes | my Computer Vi 1 objects selected [e72x8 | 4 My Computer A
H H H ® H @ ” H H
Figure 32 — Installation directory for the LPR™ 1D  Figure 33 — Start “setup.exe” for installation of the
Wizard LPR® 1D Wizard
Fi Hel
Publisher cannot be verified. Q]I'_:' Edit proect _':m““"_J
Are you sure you want to install this application? oty
Open exsing proect
Mame: Symeo LPR 1D Wizard ¥4
From: F:\Symeo LPR 1D Wizard ¥4.x
Publisher:  Unknown Publisher
Install | Don't Install I
™) while applications can be useful, they can potentially harm your computer. IF you do not
trust the source, do nat install tF\is software. More Information. .. A B S O L U T E P O S [ T | O N | N G
H [ “ H H
Figure 34 — Press “Install” for installation of the
® .
LPR™ 1D Wizard
Waiting for user input

Figure 35 — LPR® 1D Wizard starts after
installation

After finishing the installation process the LPR®-1D Wizard starts automatically. A shortcut

was created on your desktop and you can find the Symeo LPR®-1D Wizard in your start
menu.

5.4.2 Utilization of LPR® 1D Wizard

The Symeo LPR®-1D Wizard provides the following functions for commissioning the LPR® -
1D system:

= Selection of the desired application
Settings of parameters for selected application

=
= General setting of LPR® 1D System (ID, Antenna and cable parameters, etc.)
= Connection to LPR® Units

Commissioning
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= Antenna Calibration

= Check distance data

= Download of currently applied configuration files for service purposes
= Upload of configuration files to the LPR® -1D units for service purposes

1 Note The network settings of LPR® units with TCP/IP Interface have to be set
before configuration and operation. The network settings are explained in
chapter 6.

1 Note With the Symeo LPR® 1D Wizard you can setup LPR® 1D systems with

maximal 3 units. For other applications please contact Symeo support.
= Start the LPR® 1D Wizard. The following window appears:

Edit project
All parameters and configuration files for one LPR® 1D system are handled in one project file.
The format of this project file is “customers defined application name.symproj”

BI=EY

Fle  Help

Edt project | _Connection

[T ) ,
O S Select this button to create a new project for

an LPR® 1D System

@ 5 III m [ﬂ = ,0Open existing project’

Select this button to open an already created
ABSOLUTE POSITIONING project for an LPR® 1D System

= ,New project’

Note .
s e Moving the cursor above a

. ® . button or input field shows
Figure 36 — Start LPR™ 1D Wizard a tool tip.

[
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New project

BT
Fle Help
Edit piojeet | _Connecion
New project.

Open existing project

(@ Select product family x|

Templates

LPR-ID LPRAIDN
\sa Startup seltings for LPR-1D spstems or combined 10 /10K systems \
ok cangel

vwaiting For user input

Figure 37 — New project / Select product family

Open existing project

() 5ymeo LPR 1D Wizard =10lx]
Fie Hep
Editproject | _Connection
7]
New proect (0pen Symeo project file 2l x
Look Cust ] | <) > [@-
ook in: | =5 Customer project Hox

[ Ecustomer project name.symprost

File name: [customer project name. spmprci =l open |
Files of type: [ Symea project fies [ symproi) =l Cancel

Vaiting for user input

Figure 38 — Open existing project

Select application

@ symas (ERITTWER =Bl x|

Fie  Help

Application - Cenfiguration

No application chosen.

Flease select 2 new appication on the left, o use File->Open
hiom the menu ta open an existing project file.

Antenna
LPR

This application measures the X/Y pastion of a crane crab,
Relas can be tiiggered when the crane crab enters waindstop areas.

To start a new configuration
= push ,New project'.

Select the product family of the system used
in your application.

If you already saved a project file you can
open this project file for further settings.

= Push ,Open existing project *

Select your already created project file and
push ,Open’

= Push ,Edit project'.

The first possible application is shown.
You can see other application with the
buttons ,Next application‘ or ,Previous
application’.

= Push ,Select application‘. On the right side

of the window the first step to configure
the settings of the selected application
appears (,Common settings’).

L

Note T

1 As long as no application is
< Provious spboaion | 4710 | Nemsposions || Selst Appluaton Pioeaz | 00 Host o> selected, no step to
T configure the settings can
. — be selected.
Figure 39 — Select Application
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Settings of LPR® System Parameters

After selecting the application common settings of the LPR® system has to be entered.

— Configuration

Comman zettings |

Group (D {1 j

Region / requlations IEuru:upe [ETSIEM] j

Measurerment cycle 1 Dﬂﬁ ms

< Prewvious step | 1110

Figure 40 — Common settings - Input fields of the
common settings of LPR® system

The ,Common settings* include settings for
the complete LPR® System.

= Fill in the input fields on the right side of
the window. The fields depend on the
selected application.

i Note

Move the cursor above an
input field to see more
information about it.

Group ID: Unique ID of the LPR® system. All
units in one LPR® system have the same
group ID.

Cauti
A aution If more than one LPR®

system is used in your
environment you have to
use a different group 1D
for each system.

Note

1]

The frequency channel is
linked to the group ID of
the system.

Region / requlations: Choose the
region/regulation where the system is
installed. This is important to calculate the
allowed transmission power, please see
Appendix B in this documentation for
assignment of countries and regulations.

Note

T3

For FCC labeled units
only use the setting
“USA(FCC)”. For not FCC
labeled units only use the
setting “Europe (ETSI
EN)”.

Measurement cycle: Adjust the desired
measurement cycle of the system.
Depending on the application you should
choose a minimum measurement cycle of
35 ms for 2 units or 70 ms for 3 units in one
system.

= Push ,Next step’. The ,Group Master
settings‘ are displayed.
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= Fill in the input fields of the ,Group
Master settings’.

— Configuration
Group Master settings |
Interface: The unit’s type of data interface.

Intertace |R5232 [ Data Port rate: Transmission rate of the

LPR® system on the data port. The data rate

=] baud for the data port can only be set for LPR®
units with RS 232 interface.

Data Port rate | 115200

— Antenna port 1 .
Caution
A If you change the baud

Artennatype [ANCO0DTEE - 23081 7| | View. | rate t°d96(i0thyou should
also adjust the

measurement cycle of the
system to values >50ms.

Cable type |MTEOD0420 - 4,00m =] _
Antenna port 1 and Antenna port 2: Settings

of the antenna parameters. This is important
—Antenna port 2 to calculate the allowed transmission power.
The number of antenna ports depends on the

Anternatype [ANCODDTEE - 23881 v]  View.. || || Selected application.
Antenna type: Select the type of the antenna

you use. The ,View’ button displays a
j selection of available antennas.

Cable type IMTEEIEIEI#EEI - 4,00m

Cable type: Select the antenna cable
connected to the antenna ports.

. 1 Not .
< Previous step | 2410 Newtstep> | 1 Note Antenna port 1 is

assigned to the

Figure 41 — Group Master setting - Input fields of the measurement with slave

Group Master settings of LPR® system unit 1. Antenna port 2 is
assigned to the

measurement with slave
unit 2.

= Push ,Next step’. The ,Slave 1 settings’
are displayed.

Figure 42 — Front view Antenna ports of LPR® Unit
B4: antenna port 1
B5: antenna port 2
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= Fill in the input fields of the ,Slave 1
settings’ as already described in the
,Group Master settings’.

— Configuration

Slave 1 zettings |

Interface |R5232 |
Data Port rate [115200 | baud i Noto
For LPR® System with
—Antenna part 1 three units the settings
has also be done for the
: - Slave 2 unit. After pushing
Antenna tppe  [AMCO0DTES - 23dB0 - Wiew...
R I J |—I the button ,Next step’ the
Slave 2 settings are
displayed.
Cable type |MTEOD0420 - 4,00m =l
_ i N .
Antenna port 2 1 Note For Slave units only

antenna port 1 is used.

Slave 1 does not uze antenna port 2

¢ Previous step 310 Mext step »

Figure 43 — Slave settings - Input fields of the ,Slave
1 settings’ of LPR® system
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Optional: Setting the X and Y dimensions for warning and stop areas
For LPR® units with optional relays you can set the distances for warning and stop areas in

this menu.

— Configuration

# dimension sethings |

sl | 0,00 m
#51 0,00= m
w2 0,00= m
52 0,00= m
System failure timeout | 10003 ms
Relay reenabling time | 10003 ms

¢ Previous step |

Figure 44 —Input fields of the ,X dimension settings’

for warn and stop areas

= Fill in the values of the warning and stop
distances for your application in meters.

Note

i

Depending on your
selected application also
Y dimensions have to be
set within the next menu
,Y dimensions setting’
after selecting ,Next step’.

System failure timeout: Length of time
without valid measurements before a system
failure is indicated.

Relay reenabling time: Use this value to
setup hysteresis. "Open relay" is always
done immediately."Close relay" can be
delayed to inhibit unwanted relay toggling.
This value sets the delay time. The relay will
only be closed if the "Close relay" condition
has been valid for this long.
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Optional: Usage of Relays

— Configuration
Group M aster relay zettings |

Relay 1 Icluse on poWer oh

Relay 2 Icluse on all measurements okay

Relay 3 Iupen on cranedtrolley inside warning range

=

If relays are used at one or more LPR® unit you
can allocate functionalities to each of the seven
relays in the LPR® unit. Each LPR® unit in one
system can have a different assignment of
relays.

You can choose between default settings,
customer settings and no relay assignment.

Relay 4 Iupen on cranedtrolley inside stop range

=

Relay 5 I hone

=

Relay & I hone

Relay ¥ I hone

Feset to default settings

=
=

< Previous step |

410

MHext step >

Figure 45 — Allocation of relays

Save Project

Figure 46 — Save project

=lalx|
Fie e
Edtpuopct | _Connection
Appioation | [ Confguaon
|| pane |
x|
* M@
R ———
9
TP Fie nane: Jeustomes proiect name sympro =l Save |
Places
Savessype  [syme proiect s [ oyweich - Cancel
7z
| a0 u | change Acpicaton | < Previous sep | 1010 e aep
Entered project edting mode

i Note

The possible functionalities of
the relays depend on the
application you have selected.

The last step of the menu ,Configuration’ is to
save all settings in one project file.

= Press ,Save Now’ and define a file name for
your project.

i Note

All settings and parameters of
your LPR® system is stored in
this project file.
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Connection to LPR® Unit

®5ymeo LPR 1D Wizard
File  Help

Edit project | Connection

Connect via TCPAP.. |

Connect vis AS232/USE.. |

Not connected. To connect, cl

Unit configuration | Distance data' Antenna calibrationl Extra I

Figure 47 — Connection to LPR® unit

File  Help
Edit project | Connection
| Connect via TCPAP... |  comectviamszzzuse. |
L=
. . IP address I 192.168.1.99
Unit configura
TCPpott | 0454
Open connection I Cancel |

Figure 48 — TCP/IP connection to LPR® unit

®5ymeo LPR 1D Wizard

File  Help

Edit project | Connection

Connest via TCPAP.. |

Conrect via RS232/US68.. |

Having established a connection to the LPR® unit
as described in chapter 5.2 and 5.3 the
connection can be opened by pushing the
,Connection’ button.

i Note

If you are connected to the
LPR® unit with TCP/IP
interface, push ,Connect via
TCP/IP’. For serial connection
push ,Connect via
RS232/USB'.

Connect via TCP/IP:

To open the TCP/IP connection you have to
enter the IP-address and the port number. The
service port is 3045 per default. The IP address
is 192.168.1.99. IP address and TCP port can be
changed in the web interface of the LPR® unit
(see chapter 6).

Connect via RS232/USB:

To open the serial connection, select the right
COM port of your computer. If you do not know
the COM port, select AUTO

@Eonnect to LPR via serial port - IEllil C

i Note

COM part [4UTO |

jaur0
COM1
COM3
COM?

Open connection I

Unit configuratic

Cancel |

Figure 49 —-RS232/USB connection to LPR® unit

File  Help
Edit praject | Connection
Connect vis TCP/IP, . | comectviamszzamze.. |

Connected to 10/0X1 Unit "A

Diztance datal Antenna calibrationl Extra I

Figure 50 —Submenus if connection is established

You can control the COM port
number in the device
manager of your computer.

Once the connection is established, the following
submenus appear:

Unit configuration:
Configure the connected unit as Group Master,
Slave 1 or Slave 2.

Distance Data:
View the measured distance(s)

Antenna calibration:
Calibrate the real measured distance

Commissioning
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Unit configuration:

(®Symeo LPR 1D Wizard

Fie  Help

Conmect via TCP/P, | Disconnect

Connected to 1D/DXi Unit "ADOQJZ4" via serial method

£ Ui Gonfiguration | D | | Extra |

Corfigure connected Unit as | Group Master

| Upload Canfig

Figure 51 — Unit configuration

i Note

Extra:

Download the current raw configuration file,
upload an existing raw configuration file to the
unit or upgrade LPR-1DXi firmware.

i Note

The Extra menu is only
required for service issues.
Please contact Symeo service
for further instructions.

= Push ,Unit configuration’.

= Select an entry from the ,Configure
connected unit as’ pull-down list.

= Push ,Upload Config’

If a new application is selected or settings are changed, you have to make

an upload for each LPR® unit of one system.

Display of Distance Data

Unit configuration  Distance data |ﬂr|tenna calibration I Extra I

Own distance measurement

Distance | 23.00
Level | -45
Measurement court I 214

Figure 52 — Display of Distance Data

Click the button ,Distance Data‘. The following
information is shown about the distance
between Group Master and Slavel (and
optional between Group Master and Slave?2):

Distance
The measured distance in meters.

Level

Receive Level of the radio signal in dBm. This
level depends on the distance of the two
antennas. The receive level for valid
measurements is in a range of -28dBm and
-85dm.

Measurement count
The number of performed measurements

Checkbox ,Distance filtering’

Only the display of the distance data is filtered
for better reading. This does not affect the
measurement data.
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Antenna Calibration

Unit configuration I Distance data | A

After uploading all configuration files to each
LPR® unit, you have to calibrate the measured
distance.

= Push ,Antenna calibration’.

*
ot 1 Note In the field ,Measured
Weasured distance | 23.00 Distance’ the measured
Real distance. | distance is displayed in
Calibrate | meters, which is different to
use this setup to calibrate cable offsets, do not use this offset for coordinate offsets the real d |Stance .
Figure 53 — Antenna calibration = Enter the real distance value between the

two antennas in the field ,Real distance'.
= Push ,Calibrate’.

The ,Antenna port 1’ area relates to the distance
between Group master and Slave unit 1. If you
have a system with three LPR® units with a
second distance measurement then you enter
the real distance value in ,Antenna port 2’.

Warnin .
The crane is not allowed to

move during the calibration
process.

If the measured distance and the real distance
are not the same after the calibration you might
repeat the calibration.

i Note

During the calibration
process the antennas should
have a real distance to each
other of 5to 20 m.

Download Configuration

Download and upload of raw configuration files is only required for service issues. All settings
are already saved in your project file as described above.

juration | Distance data | Antenna calioration {5 | = Push ,[Extra‘.
= Push ,Download’ in the ,Download
Derieed cofieton oo cos e configuration to raw config file’ area.
Download.

’—upluad raw corfig fle to station

Upload

’—upgmde 1D% station

Upgrade

Figure 54 — Download configuration
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e - o Enter the desired file name for the raw
B configuration file and save the file. The

. CT— T : : AP
R format of this raw configuration file is
“customers defined file name.bas”

i Note

The download of raw
configuration files is only
required for service issues.
S
Please contact Symeo
service for further
Download succeeded, ready to save " | n SU'U Ctl ons.

Figure 55 —Enter file name

FrawContig bas

Symen raw conlig fles [* bas)

Upload Configuration

Pressing the button ,Upload* a raw
confi@guration file can be uploaded to each
LPR™ unit.

guration I Digtance data I Artenna calibration  Extra

Download configuration to raw corfig file

Download... I

Upload raw config file to station

Upload...

Figure 56 —Upload raw configuration file
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() SymeolLPR 1D Wizard =loix|

= Press the ,Open‘-button. The selected raw

[ e . configuration file will be uploaded to the
N e 25| Discoment .

T ki[O S ot — connected LPR® unit.

i Note

The upload of raw

configuration files is only
required for service issues.

o [ - S o ,Q Please contact Symeo

] service for further

instructions.

Waiting for File selection

Figure 57 —Upload raw configuration file

Upgrade 1DXi Firmware

This function is only applicable for LPR-1DXi units, please see “LPR-1DXi product
documentation”.
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6 Web Server

The network settings for a LPR® unit with TCP/IP interface are described in this chapter.

Therefore it is necessary to open a TCP/IP connection between your computer and the LPR®
unit.

6.1 Open Web Server

Open your web browser. In the address bar of the web browser enter the IP-address of the
LPR® unit: http://192.168.1.99. Press Enter.

1 Note The IP-address of the LPR® unit is 192.168.1.99 per delivery status except
another IP-address is labeled outside the box.
1 Note You can establish a connection with your LPR® units Web server either via

HTTP or HTTPS if the unit has been configured for this (see section
"Settings", "HTTP" and "HTTPS" fields in the "Remote Access" area).

In HTTP connections, the data is transmitted unencrypted. In HTTPS connections, it is
encrypted for transmission (AES-256, 256-bit encryption).

O ¢ % [T A connection is established with your LPR®

(2] Most visited %P Getting Started S | Latest Headines u n It

Elllmﬂ] In the case of an HTTPS connection, you may
ABSOLUTE POSITIONING

see two dialog boxes. Confirm them both with

OK.
Navigation Welcome! Then the Welcome page for the LPR® unit's
: Spmeo Finbedded Web Server Web server will appear.

Information and Administration Interface

= Click the function you want in the navigation bar. The individual functions are described in
the following sections.

x| You will be prompted to enter your information
(? Enter username and password For "cgi-bin® ak http: /192, 168,98, 150 for aUthentication-

User Mame:

[ = Enter user name "symeo" and the
- password, and click "OK". The password
[ has been set to "54all2u” by the

manufacturer.
Ok I Cancel |

Note

T3

In order to protect your system from being reconfigured by unauthorized
persons, you should change this to a company password that is only
provided for authorized personnel.

Web Server

Copyright © Symeo GmbH 2012
Page 58 of 97


http://192.168.1.99/

ORIllil

SYMEO Local Positioning Radar System

LPR®-1D
Product Documentation

6.2 Settings

With this function you can define the network settings on your LPR® unit and the network
access settings and reboot the system.

= Click "Settings" in the navigation bar.

= If you have not yet provided authentication information you will be prompted to do so how
(see chapter 6.1).

The Settings page for the LPR® unit's Web server is displayed.

C

) Moat visked M Getting Started . Latest Headines

SYMED

o | @ [nitprgrisz. 1681 5

I

The following menu is displayed:
LAN:

Overview about LAN settings of
LPR® unit (static or dynamic IP

Navigation  Settings: address) (see chapter 6.2.1)
LAN
Camreds 0P Bk ity iy ) Network:
Change mode to: Static. .
. Network settings (see chapter
e 6.2.2)
Network:
(T — Serial-to-Ethernet:
Spslog [ —
TP oo

Senial-ro-Ethemmer.

Settings of service port (see
chapter 6.2.3)

Netock Setings In (Server) lnm Port Iamm Port
Al pecd ] E] Opéons ] Remote Access:
Connection Type: [Dizabled =]
(See chapter 6.2.4)
Network Sattings TP (Server): ‘Dm Port: l}::vm: Port:
o Miscellaneous:
tyAMZ: Fixed Frame Options I |
_ et Ef Optene | Setting of time zone (see chapter 0)
Connection Type: [Disabled =l
Remte Acces Special Functions:
Telnet [Ensbled =] Port [(5
SSHISCPISFTP. [Ensbled =] Port (2 (See Chapter 626)
HITE [Enabled =] Port [
HITPS [Enabled =] Port [~
User fmee
Password [
Repeat Password [

Miscellaneons:

Timezone:

@ Config [Europe/Gemary/Berin- CET and CEST ]
© Custern: [CET-1CEST-2 M35 0/02 0000 M105 /03.00.00

Upload changes | Upload new setungs

Special fnctions:

Plestore dafeull | Restore factory defaul settings
Fiebosteystem | Reboot system, uploaded settings wil take effect
Downland setings | Get configuration as a single archive (tar g2)

i Note

To accept the changings of the LPR® unit press button ,Upload changes*.
Afterwards press button “Reboot System* to reboot the LPR® unit with the
new settings.
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6.2.1 ,LAN“ area

MAC-
Address

Current
Mode

Change
Mode

IP-Address

Netmask

Gateway

Unique hardware address of the LPR® unit on the LAN (Ethernet ID)
(not editable)

Shows the current mode:
"Static IP-Address" or "DHCP Active".

In "DHCP Active" mode, the LPR® unit receives a dynamic or reserved IP
address from the DHCP server. You can also ask your administrator or the
SYMEO technical department about this.

i Note

If the LPR® unit is set to ,DHCP* but does not get after the
reboot within 60 sec an IP-address from the DHCP server
the last applied fixed IP-address is used.

A button is labeled "DHCP" or "Static" depending on the "Current mode"
field. Click this button to switch from "DHCP Active" mode to "Static IP-
Address" mode or vice versa.

IP address of the LPR® unit
Per default the IP-address is set to the static IP-address 192.168.1.99.

In "DHCP Active" mode, this address is assigned by the server and cannot
be edited.

In "Static IP-Address" mode you can assign a fixed (static) address here.

Net mask of the LPR® unit
(default: 255.255.255.0)

In "DHCP Active" mode, the net mask is assigned by the server and cannot
be edited.

IP address of the standard gateway
(default: 192.168.98.254)

Other LAN segments can be reached with the standard gateway.

In "DHCP Active" mode this address is assigned by the server and cannot
be edited.

6.2.2 ,Network“ Area

Hostname

DNS

Hostname of the system (default: "Iprb-basestation™).

In "DHCP Active" mode, this hostname is also communicated to the
DHCP/DNS server.

A name that will be reserved on the DNS server can be entered here. You
can also ask your administrator or the SYMEO technical department about
this.

IP address of the DNS server:
The DNS server is able to translate hostnames into IP addresses.

In "DHCP Active" mode this address is assigned by the server and cannot
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be edited.

Syslog IP_address of the Syslog server (default: 0.0.0.0, i.e. this service has been
disabled).

The Syslog server is a server on the network to which it is planned to have
system messages (system log) transmitted. Transmission is packet-based
(UDP) and unencrypted.

NTP IP_address of the NTP server (default: 0.0.0.0, i.e. this service has been
disabled).

The NTP server is a server on the network from which the system can
request the current time.

6.2.3 ,Serial-to-Ethernet* Area

ttyAM1 Port number of the TCP/IP port via which the data from serial port (ttyAM1)
is sent and received. ttyAM1 is the service port. (default: 3045)
ttyAM2 Port number of the TCP/IP port via which the data from serial port (ttyAM2)

is sent and received. ttyAM2 is the data port. (default: 3046)

i Note

Per default these two ports are not enabled. Choose the Connection Type
between the LPR® unit and your PC or PLC for each port. Depending on
the connection you select different masks are editable.

ttyAM1 / Service port

Network Settings Area:

IP (Server) If applying Connection Type ,TCP — Connecting to Data Port
using Reserve Port“ you enter here the IP-address of the
server, to which the connection should be established.

Data Port Port-Number of TCP/IP Port. Data of serial interface (ttyAM1)
is sent and received. ttyAM1 is the service port. Default value
is 3045.

Reverse Port If applying Connection Type , TCP — Connecting to Data Port

using Reverse Port“ you enter here the port, which the server
should use for the reverse channel.

Serial Settings Area

Speed Baud rate of serial interface (ttyAM1). The baud rate of the
service port is set to 115200 baud per default.

Options Settings of serial interface ttyAM1 for the data protocol.
These settings are not necessary to change and are set per
default to raw —echo —ixon (Raw data, no echo, no control
character).

Connection Type Area
Disabled The port is disabled and not reachable via TCP/IP.

TCP — Listening on Data  The LPR® unit is waiting for incoming connection on the
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Port

TCP — Connection to
Data Port using Reserve
Port

ttyAM2 / Data port
Network Settings Area:

IP (Server)

Data Port

Reverse Port

Serial Settings Area:

Packet Filter

Receive Size

Send Size

Connection Type Area:
Disabled

TCP — Variable Frame —
Listening on Data Port

TCP — Variable Frame —
Connecting to Data Port

TCP — Fixed Frame —

“Data Port”. If the connection is opened successful you can
open the service port.

The LPR® unit establishes the connection to the entered
server address. Setting “Random” means both
communication partners arrange the reverse channel
autonomously. If the connection is opened successful you
get access to the service port.

For all active Connection Types the IP-address of the server
is required to which the connection should be established.

Port-Number of TCP/IP Port. Data of serial interface (ttyAM2)
is sent and received. ttyAM2 is the data port. Default value is
3046.

For all active Connection Types a reverse channel for data
transmission is required.

If selected type “Fixed Frame” it is possible to filter packed
data. Default value is ,none”. Example: “2,3"” filters the data
type 0x02 (Send request) and data type 0x03 (relay switching
command).

If selected type “Fixed Frame” it is possible to set the frame
size of the received data packed. Example: For 1D-
application a frame size of 15 Byte is sufficient. A smaller
telegram must me filled with 0x00.

If selected type “Fixed Frame” it is possible to set the frame
size of the sent data packet. Example: For 1D-applicaiton a
frame size of 21 Byte is sufficient. A smaller telegram is filled
with 0x00 by the LPR® unit.

The port is ,Disabled“ and not be reachable via TCP/IP.

The LPR® unit is waiting for incoming connection on the
“Data Port”. If the connection is opened successful you can
open the data port. ,Variable Frame“ means activated ,Byte
Stuffing“ (no fixed protocol length).

The LPR® unit establishes the connection to the entered
server |P-address. Setting “Random” means both
communication partners arrange the reverse channel
autonomously. If the connection is opened successful you
get access to the data port. ,Variable Frame“ means
activated ,Byte Stuffing“ (no fixed protocol length).

The LPR® unit is waiting for incoming connection on the
“Data Port”. If the connection is opened successful you can
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Listening on Data Port open the data port. ,Fixed Frame“ means deactivated ,Byte
Stuffing® (fixed protocol length).

TCP — Fixed Frame — The LPR® unit establishes the connection to the entered

Connecting to Data Port  server IP-address. Setting “Random” means both
communication partners arrange the reverse channel
autonomously. If the connection is opened successful you
get access to the data port. , Fixed Frame® means
deactivated ,Byte Stuffing“ (fixed protocol length).

UDP - Fixed Frame — The LPR® unit sends and receives data (UDP) to and from

Sending to Data Port the entered server |IP-address. The reverse channel uses
also the data port. ,Fixed Frame®“ means deactivated ,Byte
Stuffing® (fixed protocol length).

6.2.4 ,Remote Access‘ Area

Telnet Click this checkbox to allow or prevent console accesses to port 23 via
Telnet (checked: accesses are allowed). The port number is not editable.
See also section "Extended system access".

SSH/SCP/SFTP Click this checkbox to allow or prevent console accesses to port 22 via
SSH (Secure SHell and data transmission via SCP (Secure CoPy) or
SFTP (Secure File Transfer Protocol) (checked: accesses are allowed).
The port number is not editable. See also section "Extended system
access".

HTTP Click this checkbox to permit or forbid accesses to the LPR® unit's Web
server via HTTP (unencrypted transmission) (checked: accesses are
allowed). You must also enter the corresponding port number as
appropriate. The port number is set to 80 (http protocol standard) by the
manufacturer.

HTTPS Click this checkbox to permit or forbid accesses to the LPR® unit's Web
server via HTTPS (encrypted transmission) (checked: accesses are
allowed). You must also enter the corresponding port number as
appropriate. The port number is set to 443 (http protocol standard) by the

manufacturer.

User User ID for access to the TCP/IP port. It has been set to "symeo" by the
manufacturer and cannot be changed.

Password Enter the new password here if you want to change the password. The
password has been set to "54all2u” by the manufacturer.

Repeat Enter the new password again here if you want to change the password.

Password

Extended system access (,Remote Access®) enables console access via Telnet, SSH
(Secure SHell), SCP (Secure CoPy) and via the serial port. This enables extended system
information to be retrieved and troubleshooting to be carried out. We recommend that you
disable all functions that are not required, see section "Settings".
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A Caution In extended system access, the user "SYMEO" has 'ROOT privileges, i.e.,
full access to the system. Depending on the settings made, the system can
also be damaged and such damage may or may not be reparable. If you
have any questions, please contact the SYMEO technical department.

The enormous range of functions that are available to console access means that only some
can be documented here. To find out more, please contact your IT administrator or Symeo
Support.

6.2.5 ,Miscellaneous‘ Area

Timezone If a NTP-server is available and the IP-address of the NTP-server is entered
you can choose the time zone of the LPR® unit. It is also possible to enter
the time zone manually.

6.2.6 ,Special Functions“ Area

Restore Click this button to restore the settings made by the manufacturer.

default = Click the "Execute" button (Restore factory default settings) in the

"Special functions" area to cancel all changed settings and restore the
factory settings.

The settings made by manufacturer are activated first after a reboot of the
LPR® unit. This means that changes of the settings (i.e. IP-address) are
possible.

A Caution The settings affected will be deleted and populated directly
with the factory settings.

1 Note When the factory settings have been restored, it may be
necessary to proceed as if commissioning the system
again.

Reboot To accept the settings the LPR® unit must be rebooted. Click this button to
system reboot the system.

i Note .

Before you reboot the system the settings must be loaded
to the LPR® unit by pressing button “Upload changes”.
Download Press the button ,Download Settings* to download a copy of the
settings configuration as a backup.

6.2.7 Accept settings / System Reboot

As described in chapter 6.2 it is necessary to transmit the changes to the LPR® unit and
afterwards reboot the unit.
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ABSOLUTE POSITIONING

o = Press button ,Upload changes* to load
c O
9 ol the changes.

© §HMEd

Serial Setings Speedt [T75200 b =] Optons: [
Navigation Comestion Trpe: [Diseoiea =

Romate Accoss

Teher [Encbles =] Port I

SSH/SCRSFTR. [Erabled =] Pert [

HTTP: Ensbled =] Port [50

HTTPS [Enchled  z] Port [¢43

User e

Fassword |

Regeat Password

Miscellaneons

EuropefGemenBerin- CET and CEST

Speca
Plastors dafouh | Restore factory defau semegs
Fisbostsystam | Rrboos aystem, nploaded setemgs wil ke effect
Dosrdand seings | Giet configuration a= a single archive (tar g)

Tods

, = Scroll down to the end of the page and
e : press ,Reboot System“ to reboot the

@ E?Ill[l] LPR® unit.

AL

Senal Setergs Speed: 115200 Options: raw -echo -mxon
Navigation Connection Type TCP - Listening on Data Port
Homs
e oy IP (Server) Data Port Reverse Port
s . 0000 3046 random
Stams
R 5 Fred Frums Optns. TS Bocems Sox Sewd Size
[Eimware Update none 15 4]
System Log Senal Settags Speed: 115200 Optioas: raw -echo -xon
ComeccaType:  TCP - Variable Frame - Litening on Data Port
Remoto Access
Telnet onPort: 23
SSH/SCP/SFTP: oa Poet: 22
TP caPost 80
HTTPS on Port 443
User symeo
Password not changed
Miscellaneons:
Old date. T Jan 1022626 CET 1970
— Tumezoe: CET-1CEST-2M3 5.0/02000
New date: T Jan c
Joezone: CET-1CEST-2,M3.5.04 10.00,M10.5.003:0000
Faboot Setigbs saved (but not active), pleas
oo
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6.3 System Status

With this function, you can display the current system status.

S e = Click "Status" in the navigation bar.

@ SYME If you have not yet provided
authentication information, you will be
prompted to do so now (see section
"Starting and using the Web server").

The Status page for the LPR® unit's Web
server is displayed.

Navigation Status:

e

The fields have the following meanings:
Uptime 01:27:47 — Current system time
up 20 min — Time since the last system start

load average: 0.00, 0.00, 0.00 — Average system load for the last 1, 5
and 15 minutes. The load indicates how many processes are waiting to
receive computing time

Memory (RAM) MemTotal: Total usable working memory (physical RAM less a number
of reserved bits and the kernel code)

MemFree: Free working memory

Filesystem Details about the active file systems and associated statistics.

OS Version Operating system, kernel, compiler and compiling date

SVN Version Current version of software

Description Description of the system

System Date Current system time

Watchdog Status of the hardware watchdog, including counter of start operations

since the last switch-on (connection of the power supply). A value
between 2 and 127 means that the watchdog has triggered that number
of system restarts. The counter is reset at 'power-on-reset' (connection
of the power supply) and 'user-rest' (jumper on motherboard). In a
reboot (e.g. from the Web page), the current counter status is not reset.

CPU Info Serial Number: Globally unique identification number of the processor
used (applied to each chip individually with a laser during production).

Silicon Revision: Version of the processor used
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0x0 Rev. A
Ox1 Rev. B
0x2 Rev. C
0x3 Rev. DO
0x4 Rev. D1
0x5 Rev. EO
0x6 Rev. E1
Ox7 Rev. E2

6.4 Diagnostics

o Connections: State of the active and inactive
T connection to the LPR® unit
@ SH'IHEI] Partitions: Size and name of available

partition of non-volatile memory.
Navigation Diagnostics:

Proto Recv-Q Send-Q Local Address  Foreign Address  State

192 16819980 192168 113026 TIME_WAIT
68.1.99.80 192 168.1.1.3831 ESTABLISHED

i Note

The size of receive buffer (Recv-Q) and send buffer (Send-Q) should be
zero if possible. A long lasting value grater zero means problems when
receiving or sending data. This happens if the data cannot be readout fast
enough.

Example 1 — waiting for incoming connection:

tcp 0 0 0.0.0.0:3045 0.0.0.0:* LISTEN

If Connection Type ,TCP - Listening on Data Port* (ttyAM1) is enabled this table shows
further connection information.

Proto: Protocol (TCP, UDP)
Recv-Q: Number of buffered Bytes, which are received from the LPR® unit
Send-Q: Number of buffered Bytes, which the LPR® unit should send
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Local-Address: LPR® Interface address (0.0.0.0 — listening to all interfaces)
Foreign Address: IP-address of opposite unit

State: Status of connection

Example 2: - successful established connection

tcp 0 1 192.168.1.99:3045 192.168.1.1:1333 ESTABLISHED

Of Connection Type , TCP - Listening on Data Port* (tyAM1) is enabled this table shows
further connection information.

Proto: Protocol (TCP, UDP)

Recv-Q: Number of buffered Bytes, which are received from the LPR® unit
Send-Q: Number of buffered Bytes, which the LPR® unit should send
Local-Address: LPR® Interface address (192.168.1.99) with port (3045)
Foreign Address: IP-address of opposite unit (192.168.1.1) with port (1333)

State: Status of connection

6.5 Update Firmware

With this function you can update the firmware.

The firmware can be updated for example when a firmware with improved functional scope is
available for the LPR® system.

A Caution But the system can also be irreparably damaged by a firmware update.
Please make absolutely sure that the files are correct (file names and the
version has been released by SYMEO), and proceed carefully and
methodically. If the firmware update has not been carried out properly, or if
problems arise of the system can no longer be accessed, contact Symeo
Support.

i o

Note

For FCC/IC authorization: Only firmware delivered for the U.S./ Candian
market is allowed to install. Other firmware may violate the FCC/IC
authorization.

= Click "Firmware Update" in the navigation bar.

If you have not yet provided authentication information, you will be prompted to do so
now.

The Firmware Update for the LPR® unit's Web server is displayed.
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& -c x.

ol Most Visked @ Getting Sated | Latesk Hoadnes

@ SYMED

[ ® 'hpiinis.aen. .99

Navigation Firmware Update:

Step | - update ramdisk gz
Target [imoie

Sowte Browse.
Jramdisk gz Uplo
10| Store ramdisk gz

Backup fimage | Optional Get zlmage as a single fle

Browse.
Upload

Step 2 - update zlmage

[mg/rimage
Store sImage m non-volatle memory.

o userspace as
Source: Browse
[rmfewlser tar gt

Step 3 - update userspace:

6.5.1 Step 1- File system

i Note

Backup ramdiskgr | Optional Get ramdisk as a single archave ( g2)

laile e

The page Firmware Update of the Web-

Servers of the LPR® unit is displayed.

A firmware update is performed in several

steps:

Step 1: File system

Step 2: Linux-Kernel
Step 3: Optional (2D Application)

Step 4: Restart

i

Note

Step 3 is exclusively for an
update for 2D application.

Otherwise this part can be
skipped.

It is possible to make a copy of the actual firmware by downloading the

firmware from the LPR® unit. Click the button ,Backup ramdisk.gz".

o Mo Ve @ Gatting Swted . Ltest Headines

© 3YMED

Navigation Firmware Update:

T
waet: [reponding powe |

Backup redakgi | Optional Get ramdisk as a single arctave (82)

= Click the "Browse" button in the "Step 1

— flash ramdisk.gz" area.

A file browser window will open.

= Navigate to the file you want and click

"Open".

Step 3 - update userspace
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@7 c x .

U Most ywted @ Gattng Strted . Latest Heaives

© i)

[ Tvwwinse o1

iati i e
Navigation Firmware Update
Bockup romaiskigr | Optonal Get ramdisk: s a sngle archeve (g2)

So and Setmgebranc Biowse
Step 1 - update ramdisk gz ngtproe RSN
Tuget: fim ™ Upload
§ikigs | Store ramdisk gz i nca-volaie soemory.

Backuprimags | Optonal Get slmage as a smgle e
Step 2 - update zlmage

sgv | Store simage in non-volatde memory.

H& userspace | Optional Get userspace as a single archive (tar g2)
,— Bowse
_Upload. |
Grsps Store software 1 noa-volatle userspace.

Step 3 - update userspace

Step 4 - restart

Fobootsystem | Reboot system, start with new finmware

a'CA

P Ty YrRE——

© GHED

o | o192 168, 158

Navigation Firmware Upload:

Success: File uploaded to Mrepiramdak gx

Sise; 3636192 Bytes

back: Finmwae Update

= Click the "Upload" button in the "Step 1 —
flash ramdisk.gz" area.

The file has been transferred.

= Click the "back: Firmware Update" link.

Q cx.

o) [® Trusinsz o199
Lk Mot tnd 10 Gt Stated .| itest Hoairms

ORI

Navigation Firmware Update:
MLJCM} nal Got ramdusk. as a single archive ( gz)
Source | g Browse.
Torget: [ Uglnad
e remdisk g: Share ramdisk gz in non-volatde memory.

Backup dmage | Optional Get thinage as & single e
Source !7 Browse
Tuget E p/eimage _Upload._|
Store sdmage in non-volatls memery

Step 2 - updare eluage

MOW nal Giot wrerspace as a single archive (tar, gz)
Hrowse
Uplond

Store soltware i nou-volatle usesspace

Step 3 - update userspace

Step d - restart

Fusboot systemn | Reboot symeen, start with new Ermnare

= Click the "Execute" button in the "Step 1

— flash ramdisk.gz" area to transfer the
file to the non-volatile memory.
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Q- e x o [sTwi Transfer progress is displayed in a

L ot W] M8 Gt Started | Lot Hasdirms

@ 5\'"][[] message window.

Navigation Flashing file (ramdisk.gz):

Tha Jan 1 013528 CET 1970

@ ¢ x . [T You will know when this operation is
e complete because a message: "... done,
@ 5'1'"][“ file ramdisk.gz removed" will be output
and a link "back: Firmware Update" is
provided

= Click the "back: Firmware Update" link.

Navigation Flashing file (ramdisk.gz):

Home please be pane

Settings Verfying data 3470k/3550k (97%)
8 Venfying data: 3480k/3550k (98%)
L Venfying data: 2490k/3550k (98%)
F Venfying data. 3500k/3550k (98%)
5 Venfying data: 3510k/3550k (98%)

Verifying data: 3520k/3550K (999)
Venfyng data: 3530k/3550k (99%)
Verifiing data: 3540k/3550k (99%6)
Venfying data: 3550k/3550k (994%)
Venfyng data. 3550k/3550k (100%)
update of ramdisk g2 ended: Th Jan 1 01:36:04 CET 1970

done, e ramdisk gz removed

back Finmware Update

6.5.2 Step 2 - Linux Kernel

i Note

It is possible to make a copy of the actual firmware by downloading the
firmware from the LPR® unit. Click the button .Backup zlmage “.

~ ) DT = Click the "Browse" button in the "Step 2

PIE T e E——

— flash zlmage" area.
@ GYME _ . .
U A file browser window will open.

Navigation Firmware Update: = NaVigate to the file you want and click
M Backup ramdiskge | Optional Get ramdisk as & single sechive { gz) "O pen"-

: : Step 1 - update ramdisk gz = o |

- T —T

- sk Share ramdisle g in non-velatle memery

Backup dmage | Optional Get zlmage ae a sagle fle
113 _Bromss.
5 * 3 Uplosd

on-valatie memory

espace as a single archve (bar gs)
Browse.
Upload

nan-welatle userspace

tart with new Bemorare
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G'C)\

o | ® [repinozaes s o9

U Most isted @ Gattrg vted . Latest Hoadires

@ 3YMED

Navigation

Home
Settings

[oars

(<]

Firmware Update:

Backup romdiskige | Optional Get ramdisk a3 a single archeve ( g2)
Sowce [ Bowse.
Tuget [wpramdskg: _Upload
s sk e | Store ramdisk gz m non-volatie memory.

Step 1 - update ramdisk gz

Bodupimage | Opticnal Get clmage as a singe e
C Sefin 1B

Step 2 - vpdte slmage

Backup userspace | Opticnal Get userspace as a sgle archive (tar 42)
Sowce [ Bowse
Target. [rplswsertar g2 Upload
o s Store software m non-volatle userspace

Step 3 - update userspace

Step 4 - restart

Rabootsystem | Reboot system, start with new firmware

S X [e T

L. Most Visted % Gettrg Started . Latest Headines

© ik

Navigation

Hame
Setmings

[ors

Firmware Upload:

Success File uploaded to: mpiclmage

Size 1744348 Bytes

badk: Funware Update

flash zImage" area.

= Click the "Upload" button in the "Step 2 —

= The file has been transferred.

= Click the "back: Firmware Update" link.

G * C X @i

o Most Vied 9 Galting Siarted . Latest My

© SYMED

Navigation

Step 2 - update dlenage

Sup 3

Step 4 - restant

Firmware Update:

Bachup iamdiakge | Optional Gt ramdisk as a sgle archave ( g2)

" Soure
Sp |- vpdae ik gz

Store ramdisk g2 . noa-volatle memory

Backup rimage

Optional Gt slaage as & sege o
Sowee [ powa|
Tuget mpimage _Uploed.

00t | Store dlmage w non-volate memory

Backup userspace | Optional Get userspace as a single archive (tar g2)
rce [ Bowse
Uplaad

wusaispnce | Store software s non-volatle userspace

odueunpate o

Aobostsystern | Reboot syitem, art with new firmware

= Click the "Execute" button in the "Step 2

— flash zImage" area to transfer the file
to the non-volatile memory.
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B C X [

s Mot viited M Gotting Ststed . Latest Hoadioms

© SYMMED

Navigation Flashing file (zImage):

e patient, thes wll take some bine

please
update of zimage startet: T Jan 1 014112 CET 1970
Exasing blocks: 0114 (96)

)
14%)

Erasng blocks {
Erasing blocks: 3114 (21%)
Erasing blocks 4114 (28%)

Cornetrgta 192,168,193

@ c X L [ehwmen

s Mot Vited @9 Gettrg Started . Latest Meadires.

@ SYMED

Navigation Flashing file (zImage):

6.5.3 Step 3 - Optional: Userspace

Transfer progress is displayed in a message
window.

You will know when this operation is
complete because a message: "... done, file
zImage removed" will be output and a link
"back: Firmware Update" is provided

= Click the "back: Firmware Update" link.

This step is exclusively for 2D-applications necessary and is executed the same way as

described before.

6.5.4 Step 4 — Restart

To complete the firmware update, you must restart the system.

Copyright © Symeo GmbH 2012

Web Server

Page 73 of 97



ORIllil

SYMEO Local Positioning Radar System

LPR®-1D
Product Documentation

o -c N [remie es s

. Most Visied #® Getting Started - Lakest Headines

© SHMED

Navigation Firmware Update:

Backup ramdisk g2 _| Cptional Get ramdisk as a sgle archive { gz)
Sowce [ | Browss.
Target [wphamdiskgs _ Upload
Store ramdisk gz in non-volatile memory

Step | - update ramdisk gz

Step 2 - update mage

@ single archive (far. gz)

Step 3 - update userspace:

arspoce a
se
a fowlzertorge lo:
Stere seftware i non-volatle usecspace.
Step 4 - rectart: Rebootsystem | Repoot system, start with new firmware

“ Bl ] o | @ Thewinz sea.s 99/

Most isied @ Getting Started ., Latest Headines

© SYMED

Navigation Executing Reboot:

1 can follow the link

6.6 System Log

= To do this, click the "Execute" button in
the "Step 3 — Restart" button.

The system will be restarted.

Note

jie

If the new firmware
contains additional
configuration files the
settings you made are set
to factory settings. This
would be also applied for
the IP-address which is et
the tot he default value
192.168.1.99.

Symeo recommends restoring the factory
settings after a firmware update and reenter
the customer settings.

With this function, you can display the system messages (system log). The system
messages are written to a 200KB capacity memory. When the memory is full, the oldest
messages are overwritten. All messages are deleted upon restart.

i Note

The system messages can also be transmitted to a server on the network

at the same time, see the "Syslog" field in the "Network" area in section

"Settings".

Web Server

Copyright © Symeo GmbH 2012

Page 74 of 97



ORIllil

SYMEO Local Positioning Radar System
LPR®-1D
Product Documentation

B ¢ x . [femew
b/ Most Wicked W Getting Started . Latest Heacines
S LT 0 [ reoetomtner

© SHED

Navigation System Log:
iewlag Show the complete System log (Auto Refresh disbaled)

Getlog Gt log e &9 & single archive (targ2)

Tl

T 1 0121 00 fpsb-ba

¢ up s russing - Linus fpr-bazestaion 2.6.20.4 #1 PREEMPT Thu Dee |

4

Click "System Log" in the navigation bar.

= If you have not yet provided
authentication information, you will be
prompted to do so now (see chapter
6.1).

The last 10 system messages will be
displayed. The message window is updated
about once per second.

Web Server
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7 Protocol Description Binary XP (1D messages)

7.1 General Description

This protocol describes the interface between a LPR® 1D unit and the user. The binary
protocol XP protocol provides information in high density. Its structure ensures a simple
implementation. The transfer is done in single data frames.

The interface for the binary protocol XP can either be a serial (RS232) interface or a TCP/IP
or UDP interface. The baud rate of the serial interface must be set to 115200 baud.

7.1.1 Direction of Data

The interface can be applied bidirectional. However, certain data types are defined for one
direction. Furthermore it is only allowed to send data to a LPR® 1D unit after the LPR® 1D
unit has sent a send request (type 0x02). Table 1 shows an overview which data packets can
be applied in which direction.

direction
from LPR® 1D to LPR® 1D

0x00 Distance Data +
0x01 User Data + +
0x02 Send Request +
0x03 Relay Switching Command +

Tab. 1: direction of data

Sending data to the LPR® 1D unit is only possible after receiving a send request (Type
0x02). The send request type guarantees the “ready-to-receive” status of the LPR® 1D unit.
The LPR® 1D can only handle one data packet from one user.

If nevertheless data is sent to the LPR® 1D unit without a previous send request, it can result
in a reboot of the LPR® 1D unit.

Per one send request the user can send only one data set to the LPR® 1D unit.

7.1.2 Structure of Data Packet

To apply the protocol on a RS232 interface each data packet starts and ends with a reserved
symbol. This reserved symbol cannot appear in the data stream.

Figure 58 shows the general structure of the data packet.

START END
oxTe TYPE DATA CRC 0x7£
1 byte 1 byte 2 byte 1 byte

Figure 58: Structure of data packet

Protocol Description Binary XP (1D messages)
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The START and the STOP-field is in each data packet the reserved symbol 0x7e and 0x7f.
TYPE indicates the type of the data packet. There can be defined up to 256 different types.
The TYPE-field is following the DATA-field. The DATA field contains the real data of the
packet of the type TYPE. The CRC-field contains a check sum. The check sum is applied to
all previous data fields except the START data field.

All multi byte integers (e.g. CRC field) are encoded in Network-Byte-Order (Big Endian). All
signed integers are encoded in two's complement representation.

7.1.3 Byte Stuffing

The two symbols Ox7E and 0x7F are unique for START and STOP-fields. If those symbols
occurs within any other field (TYPE, DATA or CRC), they must be replaced by the following
order:

Ox7D 0x7D 0x5D
OX7E 0x7D Ox5E
Ox7F 0x7D Ox5F

This byte stuffing scheme ensures that the receiver of the protocol can identify definitely the
START-field within a flow of data, even if the symbol of the start field occurs within the
DATA-field.

Example: If the symbol Ox7d is read, it must be cancelled. The following symbol must be
XOR combined with 0x20 to recreate the original symbol.

Remark: Byte stuffing is deactivated for the fixed frame protocol (compare chapter 7.3).

7.1.4 CRC

The CRC-16-IBM with polynomial x*®+x*>+x*+1 is used for the checksum CRC. The CRC is
calculated over all data fields (TYPE and DATA), but not for the START and END field.

The CRC-calculation is only applied to the original symbols. The appropriate calculation for
coding must applied before byte stuffing. If receiving the data from the LPR® 1D system the
byte stuffing must be reserved to get the original symbol. Then the CRC is updated with the
original symbol.

Protocol Description Binary XP (1D messages)
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7.2 Data Types

The second byte in each data packet specifies the data type.

7.2.1 Type 0x00 — Distance Data

Direction: LPR® 1D — User

START 1 unsigned integer Ox7E

TYPE 1 unsigned integer 0x00
Source' (LPR® address) 2 see chapter 7.4.1 OXi#tttitt
Destination® (LPR® address) 2 see chapter 7.4.1 OX#HHH
Antenna number® 1 unsigned integer Ox##
Distance [mm)] 4 signed integer OxHtHHE HitH
Velocity [mm/s] 4 signed integer Ox#HH# HitHE
Level [dB] 1 signed integer Ox##
Distance Error 1 see chapter 7.4.2 Ox##

Status® 1 unsigned integer 0x00

CRC 2 unsigned integer Ox###H#H#

END 1 unsigned integer OX7F

Total length without byte stuffing: 21 byte

') Any measurement is always executed by a LPR® 1D Slave Unit, this means, the Slave Unit
measures its distance etc. towards a Group Master Unit. The source field always contains the address
of the LPR® 1D Slave Unit. The destination field contains the address of the measured Group Master
Unit. Even if the data set is transferred further on to another unit (e.g. another Group Master Unit), the
value of the source and destination field is maintained.

2) The field antenna contains the antenna number of the Slave Unit as well as the antenna number of
the measured Group Master Unit. The 4 lower bits represent the antenna number of the Slave Unit
(values 1...4) and the higher ones the antenna number of the Group Master Unit (values 1...4).

3) reserved for future application. Currently set to 0.

Example of Distance Data
| 7E 02 c1 81 7F

7E 00 10 03 08 02 11 00 00 10 62 00 00 00 7A E6 00 00 AF C4 7F

Figure 59 - Protocol for a single 1D measurement: request data and following distance data

This protocol shows a simple example for 1D measurement. A distance data set (or also 2
distance data sets) alternate with a send request. The Send Request indicates that the LPR®
unit is listening to a data set from the user (for example relays external commands). The
Distance Data sends the data to the user (i.e. to a PLC or to a PC/software).

Protocol Description Binary XP (1D messages)
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Send request:
7E 02 Cl 81 7F

TE hex START byte

02 pex TYPE (02; Send Request)
Cl 81 .x CRC

TF hex END byte

Distance data:

7E 00 10 03 08 02 11 00 00 10 62 00 00 00 7A E6 00 00 AF C4 7F

TE hex

00 hex

10 03 pex

0001010000000001 |1 pin

08 02 pex = 0000110000000001 10 pin

11 pex = 0001]0001 pnin

00 00 10 62 pex = 4194 4.
00 00 00 7A hex = 122 40
E6 nex = 230 gec

00 nhex

OO hex
AF C4 jex

TF hex

7.2.2 Type 0x01 — User Data

START byte
TYPE (00: Distance Data)

Source LPR’ 1D address: SID: 2; GID: 1; BBt: 1 (Slave
Unit)

Destination LPR” 1D address: SID: 1; GID: 1; BBt: 0
(Group Master Unit)

Antenna port Slave Unit: 1 antenna port Group
Master Unit: 1

Distance: 4194 mm
Velocity: 122 mm/s
Level: 230 - 256 = -26 dB

Error status: 0 means no error; unequal 0 means
error (see chapter 7.4.2)

Status
CRC
END byte

User Data can be integrated at a LPR® 1D unit via the serial interface and then transmitted to
another LPR® 1D unit via the frequency channel. There the user data can be readout.

Direction: LPR® 1D — User

START
TYPE
Source (LPR® 1D address)

User Data

N

unsigned integer OX7E

unsigned integer 0x01

see chapter 7.4.1 Ox#Hitt

depends on Ox#H##H# Hit#H#E Hit#H#H
application #HH#

Protocol Description Binary XP (1D messages)
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CRC 2 unsigned integer Ox#HHH#H
END 1 unsigned integer Ox7F
Total length without byte stuffing: 15 byte

7.2.3 Type 0x02 — Send Request

Direction: LPR® 1D — User

START 1 unsigned integer OX7E
TYPE 1 unsigned integer 0x02
CRC 2 unsigned integer 0xC181
END 1 unsigned integer Ox7F

Total length without byte stuffing: 5 byte

This packet is sent from the LPR® 1D unit continuously. It informs the user that the LPR® 1D
unit is able to receive data from the user. The user may only send one single data frame after
receiving a send request.

7.2.4 Type 0x03 — Relays Switching Command

Direction: User — LPR® 1D

START 1 unsigned integer Ox7E
TYPE 1 unsigned integer 0x03
Destination (LPR® 1D address) 2 see chapter 7.4.1 Ox#HH#H
Relay Selection (Bitmask) 1 unsigned integer Ox##
(bit 1..7 > relay 1..7)

Relay Switch (Bitmask) 1 unsigned integer Ox##
CRC 2 unsigned integer Ox#ttt
END 1 unsigned integer Ox7F

Total length without byte stuffing: 9 byte

With the relay selection (bitmask) relays are selected which can be controlled. The relays that are
chosen within the Relay Selection bitmask will be switched according to the Relay Switch bitmask
Example: A Relay Selection value = 0x14,ex = 00010100y, and a Relay Switch value = OXFFey =

112111111, will switch relays 2 and 4 ON - the state of the other relays remains unchanged.

No acknowledgment of the relay switch command will be sent because this data frame can be
forwarded to other LPR® 1D units and thus no reception on the destination unit is guaranteed. In case
of faulty data frame (e.g. invalid relays chosen or unknown destination address) the LPR® 1D unit will
print an error message.

Protocol Description Binary XP (1D messages)
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7.3 TCP/IP option: Fixed Frame Protocol

If the LPR® unit has a TCP/IP interface two options are available for the protocol. Either you
use the protocol as it is sent from the serial interface (with different data type lengths, byte
stuffing) or you use a fixed frame protocol.

In the first case the data symbols 0x7e und 0x7£ (which are reserved for the START and
END field) are replaced (see chapter 7.1.3). Byte stuffing causes a different protocol length.

For the fixed frame protocol each LPR® data packet is filled up with zero bytes to a fixed
length of bytes (i.e. 87 bytes) before the data packet is sent. Byte stuffing does not occur.
The START and the END byte are still used but not clear anymore due to not applying byte
stuffing. The fixed length of the data packets can be set on the web-interface of the LPR®
unit.

For the fixed frame protocol the data packets which are sent to a LPR® unit has to be filled up
to a fixed length (i.e. 15 bytes). The START- and the END byte have to be occurred as well
and byte stuffing does not occur anymore. It is recommended to fill up the data packet with
zero bytes to facilitate a troubleshooting.

If TCP/IP is used the transmitted data have already a checksum. Therefore the checksum in
the protocol is not as important as for the serial interface. Two options for the fixed frame are
allowed by the protocol inverter for receiving data in a fixed frame. Either 0x0000 is sent as
the check sum to the LPR® unit. Then the protocol inverter is calculating the check sum itself.
Or another value (differing to 0x0000) is sent as the check sum. Then this check sum is
assumed to be the correct check sum. Otherwise the data packet is rejected.

7.3.1 Detailed description TCP Fixed-Frame Protocol

If a TCP fixed-frame protocol is used, a working TCP connection between the PC and the
LPR® unit has to be guaranteed. Depending on the configuration of the LPR® protocol
inverter either the connection to a port on the LPR® unit has to be initialized from the PC or
the LPR® unit is establishing a connection to a PC.

If the connection is established, the PC has to read the data from the LPR® unit in fixed data
length (i.e. 87 bytes). The first byte is always the START-byte and the second byte is always
the TYPE-byte. The relevance of the following data is depending on the data type. Because
no byte stuffing occurs the content for a special data type is always constant. For example
the measured velocity of the distance data (type 0x00) is always written in the 12.-15 data

byte.

Sending data from the PC to LPR® unit, a fixed data length has to be chosen (i.e. 15 byte).
The first byte (START byte: 0x7e) follow the TYPE-byte. The following data depends on the
chosen type, following by the CRC (correct CRC or 0x0000), following by the STOP byte
(0x7f). The data packed has to be filled up with zeros.

7.3.2 Detailed description UDP Fixed-Frame Protocol

If a UDP fixed frame protocol is used, the IP and the UDP port of the PC has to be
configured in the LPR® protocol inverter. The converter sends each data packet as a UDP
packet of a fixed length (87 byte) to the PC. Compared to the TCP fixed frame option the
UDP fixed frame does not verify if the data packed arrived.

The content is the same as for the TCP fixed frame protocol.

Protocol Description Binary XP (1D messages)
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If data is sent to the LPR® unit the data has to be packed in a fixed data length (i.e. 15 bytes
as for TCP fixed frame option). This data packet is sent as UDP packet to the LPR® unit. The
port number of the receiver is the same as for the PC.

In general bidirectional data communication is not recommended for UDP due to loosing
singular data packets.

7.4 Remarks
7.4.1 LPR® 1D Address

LPR® 1D unit addresses are completely defined by a 16 bit value:

15 11 10 1 0
station ID group ID BB
BB — Slave Unit Bit: Indicates, if the LPR® 1D unit is defined as a Slave Unit or
as a Group Master Unit (1=Slave Unit, 0=Group Master Unit)
group ID: group ID of the unit (1..1022)
station ID: station ID of the unit (0..30)

In multi cell applications, group ID is the cell ID of the cell.

7.4.2 Distance Error codes

The distance data contains an error field which indicates the status of the distance
measurement. The following errors can occur:

0x00 no error Measurement valid

0x01 no peak detected Slave Unit No measurement signal

0x02 peak too low Slave Unit Measurement signal is imprecise
0x03 nothing received Group Master Unit  No measurement data received
0x04 implausible speed Slave Unit Velocity is to high

0x05 measurement botched  Slave Unit Measurement is not feasible.

. . _ Measurement channel is not
0x06 no occupying received  Group Master Unit

reserved
0x07 no results received Group Master Unit  No measurement data received
) _Unit did not attend the
0x08 trigger Group Master Unit
measurement

Protocol Description Binary XP (1D messages)
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8 Protocol Description for PROFIBUS Interface

8.1 Profibus data structure

The total length of one data set is 48 bytes. The first 24 bytes presents the data for the slave
unit 1 with station ID 2, the second 24 bytes presents the data for the slave unit 2 with station

ID 3.

Distance [mm] 4 Ox#HHH HittHE signed integer 2
Velocity [mm/s] 3 4 Ox#ttt Hitti signed integer 2
Level [dB] 1 Ox## signed integer 2
Error (siehe Kapitel 8.2) 1 Ox## unsigned integer 2
Status 1 0x00 unsigned integer 2
not used 1 Ox## unsigned integer 2
Update counter distance® 2 Ox#H#H unsigned integer 2
Update counter user data? 2 Ox#HHH unsigned integer 2
User data 8 2
Distance [mm] 4 Ox#H#Ht HiHHE signed integer 3
Velocity [mm/s] 3 4 OxHHHtE HitHH signed integer 3
Level [dB] 1 Ox## signed integer 3
Error (siehe Kapitel 8.2) 1 Ox## unsigned integer 3
Status 1 0x00 unsigned integer 3
not used 1 Ox## unsigned integer 3
Update counter distance® 2 Ox#HH#H unsigned integer 3
Update counter user data® 2 Ottt unsigned integer 3
User data 8 3

Y This counter is incremented when the Profibus-interface receives new data from the LPR®-
1D unit. In error-free operation this value is not steady.

2 This counter is incremented when the Profibus-interface receives new user data from the
LPR®-1D unit.

¥ The values for velocity are raw data. Velocity data are not smoothed and should only be
used with following filtering.

Protocol Description for PROFIBUS Interface
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8.2 Error messages

The data packet contains an error field which indicates the status of the message. Following

€errors can occur:

no error
no peak detected
peak too low
implausible speed
measurement botched

no valid data

Measurement valid 0x00
Slave unit No Measurement signal 0x01
Slave unit Measurement signal is imprecise 0x02
Slave unit Velocity is to high 0x04
Slave unit Measurement is not feasible 0x05
Profibus-Interface Profibus-Interface receives no data  Oxff

from LPR-1DHP unit

Protocol Description for PROFIBUS Interface
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9 Trouble Shooting

This chapter will assist you for troubleshooting. For debugging circumstances it might be
helpful to install a terminal program to analyze the system.

9.1 Programs
9.1.1 Terminal Program

A terminal program is useful for analyzing the system. The recommended terminal program
is RealTerm. It is Open Source Software and can be downloaded from the webpage
http://sourceforge.net/projects/realterm. Install the program on your PC.

9.1.2 Command Window (only for LPR unit with TCP/IP interface)

The easiest way to check a connection between a LPR unit with TCP/IP interface and your
PC/network is the command window. The command window is preinstalled in the operating
system Windows. Click on the window button > Start >Run...> Enter cmd and click on OK.

9.1.3 Telnet (only for LPR unit with TCP/IP interface)

A short way to check the functionality of the LPR unit with TCP/IP interface is Telnet. Telnet
is preinstalled in the operating system Windows. Click on the window button - Start
-2>Run...~> Enter telnet IP-address Port and click on OK. E.g. enter telnet 192.168.1.99 3045
to open the service port of the LPR unit with IP-address 192.168.1.99 and the port 3045.

9.14 Browser (only for LPR unit with TCP/IP interface)

A web browser is necessary to make all settings of the LPR unit with TCP/IP interface. You
can make network settings as well as settings for the protocol.

9.1.5 Network Scanner (only for LPR unit with TCP/IP interface)

A network scanner like the program SoftPerfect
(http://www.softperfect.com/products/networkscanner/) is useful for analyzing your network.

9.2 Hardware

The following additional hardware is useful:

e Serial Cable (1:1) less than 2 meters (for a LPR unit without TCP/IP interface )
e LAN-cable (for a LPR unit with TCP/IP interface)
e USB -RS232 converter (if there is no RS232 serial port available at your computer)

9.3 Connection to LPR units with RS232 or Profibus interface

If you have a station without TCP/IP interface connect your PC via the RS232 interface to the
LPR 1D unit. For this connection you need a RS232 cable (1:1) which should be less than 2
meters long. A longer cable cannot guarantee a trouble-free transmission of data between
the LPR unit and the PC.

For configuration of the LPR-1D unit the service port (C4) or (C5) is provided (RS232).

Trouble Shooting
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““““ SITIONID

For connecting to the D-sub socket (C4) please use a standard RS232 cable (1:1) with a
maximum length of 2 meters.

Optional the RS232 connection can be established via the terminal block (C5). The pin
assignment is shown in Figure 60.

The configuration of the LPR-1D unit is described in chapter 5 Commissioning.

The data port with binary protocol output for units without TCP/IP interface is available on D-
sub socket (C8) please use a standard RS232 cable (1:1) with a maximum length of 2
meters or optional the RS232 connection can be established via the terminal block (C7). The
pin assignment is shown in Figure 60.

i Note

If you want to use a longer serial cable for the data port you have to reduce
the baud rate of the LPR unit, as described in chapter 5.

Typical values for the data rate for different length of the serial cables are:

19.200 15m
57.600 5m
115.200 <2m

e
v &
a

mmunmilul “Rinaer
QU TE GO ‘enD [ E]

Figure 60 Internal serial service port C4/C5 and data port C8/C7 (RS232)

Warni Using the internal serial interface it is important to avoid moisture, dust
A bl or any particles into the housing during the process.

i Note

If you use a USB-RS232 converter make sure that all necessary drivers
are installed for this hardware.

Trouble Shooting
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9.31 RealTerm (for service port)

With a terminal program like RealTerm you can perform more detailed analyzing of the
system. Restart the LPR-1D unit before using a terminal program (power off-on)

Open now the program RealTerm.
In two tabs you have to change the settings:

= Tab Display:
- Choose Display As Ansi
- Extend the Rows from 16 to 30

e
Display | Port | Camure | Pins | Send | EchoPort| 120 | 1202 | 12CMise | Mise | An| Clear Freeze| _|
HIE [ Half Duplex tatu
(f.: ﬁscu "N\ I newdine mode _ | Disconnec!
A pace ) [T nver Data IRxD )
£ Hexthasiff 7 BigErten Omme
it Data Frame: mICTS (8]
= Bytes _lpeo)
i3
e I Single, WOSR @
£ g _IFing (9)
iy IBREAK
€ bkl
€ Floatd = ] ™ Serolback Tl
[vou can use ActiveX sutomation to Yewizalel” [cher Countize P50 Porti 1 115200 8H1 flere

=™ RealTerm: Serial Capture Program 2.0.0.57 N =[]

= Tab Port:
- Change the Baud to 115.200
- Choose the right COM port

- Click On

An| Clear] Freeze| _|

| Disconnest

_IRAD(2)
_ITHD(3)
_lcTs (8
_Jpco ()
_|DSR(B)
| Ring 3)
_IBREAK
_|Enor

s
; 7 bits | —Hardware Flow Control 9
Bole| & None € RTS/CTS
insock
 Space | ¢ 5bis ’Vr' DTR/DSAC RS4E5Ts o
5 Telet

|1 this F you want ko have no ports open. . [ehar count:18 epsin Port: Closed 4

e Depending if you are connected to a Group
Master unit or a Slave unit characters appear in
the window.

If you are connected to a Group Master unit a
lot of “t” characters appear in case of a failure.
This happens because the Group Master unit
tries to make a measurement, but output a

An| Clear Freeze| | |

Display Poit | Capture | Pins | Send | EchoPar| 125 | 1262 | 12eMise | Mise |

clear terminal screen,
el el B ES—Jr w5 | failure because the opposite station is not
gofe ot o0 20 et fo— Eoso available or connected. “t” means failure of
PEE | g é::i ?:ayfvﬁizmnwc@:’ruszms e :
O | G2 ﬂ Nore B fr1o/Crs [gﬁk] o= measurement. A working system should output
e Elene “m” characters. “m” means a working

clear terminal scresn, returm ko start of page ‘Chav Cournt:68 ‘(PS:ZD Port: L 11520081 None measureme nt.

If you are connected to a Slave unit only “m”
characters are shown for a working system. In
case of a failure nothing is shown when
connected to a Slave unit.

9.4 Connection to the LPR unit with TCP/IP interface

If you have a station with TCP/IP interface you only can connect your PC via the TCP/IP
interface to the LPR unit. For the connection you need an Ethernet cable.
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The IP-address is set to the fixed IP address 192.168.1.99 when delivering the system to the
customer.

To get access to the station you need to set your PC in the network as the LPR unit.

9.4.1 LAN Settings of your PC

First you need to disconnect your PC from your network to avoid trouble when changing the
IP address of your computer. Now you connect the LPR unit via an Ethernet cable with your
PC. If you are not in the same net as the LPR unit you have to change temporary the
network settings of your PC. Both IP-addresses must be in the same network, i.e. the first
three fields of the IP-address must match.

2lx| 2l Open your network
General | Authentication | Advanced General H
| || | connection and set a
Connect using: “You can get IP settings assigned automatically if your network supparts -
S thiz capability. Othenwise, you need to ask your network administrator for leed I P add reSS to
I B8 Marvell Yukon S8E8055 PCI-E Gigabi the appropriate IP seftings. t .
your computer, I.e.
This conhection uses the following items: ™ Dbtain an [P address automatically 192 168 1 1 Th
=2 Client for Microsoft Networks —{* Use the following IP address: . LT ] e
B File and Printer Sharing for Microsoft Metwarks P addiess IW su bnet mask Should be
B 35 Packet Scheduler
Intermet Protocol [TCP/IP) Subriet mask 255.265.255. O Set to 255 255 255 o
Drefaul gateway: | . . .
Install... | Wriirrztall Properties
T N—— ) Gbtain DHS server addiess automatioal Click in both windows
Tiansmission Control Protocol/Intermet Protocal. The default —{% Use the following DNS server addiesses—————————————————— “ ”
wide area network. protocol that provides communication O K .
across diverse interconnected netwarks. Prefered DNS server. . . .
Alternate DNS server
I Show icon in notification area when connected
¥ Matify me when this connection has limited ar no connectivity
Advanced
0K Cancel Cancel

Note

i o

If your firewall is enabled and set to restrictive, it might happen that you
cannot access the LPR unit. In this case disable the firewall settings
temporary in the tab Advanced in the window Network properties.

94.2 Check TCP/IP connection

The first way to check the IP-connection from your computer to the LPR unit is to “ping” the
LPR unit. Open the command window (Window button Start - Run - Enter cmd and click
on OK).

Enter in the window 192.168.1.99 —t and click Enter.
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YW WINDOWS' system32.cmd.exe - ping 192.166.1.99 -t

Microzoft Windows RP [Uerszion 5.1.2688]
(C>» Copyright 1985-2801 Microsoft Corp.

C:wDocuments and Settingsshrauckm>ping 192.

Finging 192.168.1.99 with 32 bhytes of data:

from 192.168.1.99:
from 192_168.1.9%:
from 192.168.1.99:
from 192.168.1.99:
from 192.168.1.99:

time=1ms
time<imz
time<ims
time<ims
time{ims

Reply hytes=32
hytez=32
bytes=32
bytes=32
hytes=32

168.1.99 -t

TTL=64
TTL=64
TTL=64
TTL=64
TTL=64

You should get a reply from the LPR unit with the fixed IP-address 192.168.1.99

If the connection failed probably your firewall settings of your PC are set to restrictive or the
IP-address of the LPR unit is probably not 192.168.1.99. Please check the settings. Compare
also the hint in chapter 9.4.1.

If you have changed the IP address without bearing in mind the IP address the IP-address
could be detected with the program NetworkScanner.

9.4.3 RealTerm (for service port)

With a terminal program like RealTerm you can perform more detailed analyzing of the
system. Restart the LPR-1D unit before using a terminal program (power off-on)

Open now the program RealTerm.

——
Display | Port | Camwre | Pins | Send | EchoPort| 120 | 1202 | 12CMise | Mise |
play [ Half Duplex:

p=\N
ol

An| Clear Freeze| _|
tatu

C o rexLing mode | Disconnect

€ Hotspace] ) I Invert Data

" Hex + Ascif ¥ Big Endian

2
e Data Frame:
Bytes |2 3-
™ Single,
Rows ls
Temminal§ort| (16 2| [30) 3| I Serclback

_IRXD [2)
I TXD (3]
mcTsiE)
_lpo
[ DSR (5]
| Ring (3)
_|BREAK.
| Ener

%,
O intg
 uintls
. Bsoi

" Floatd

ol can Use ActiveX automation to Mkl

‘Chav Court:18 CPSiD Part: 1 115200 8N1 None

In two tabs you have to change the settings:

= Tab Display:
- Choose Display As Ansi

- Extend the Rows from 16 to 30

Trouble Shooting
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= RealTerm: Serial Capture Program 2.0.0.57

12CM e |

gltware F\nw Control
|— 2
l' Transmit Xoff Char: [13
nsod

ot <
‘ @
» @et

Display Port IEaptW 120
Baud [57600 = frt [152 1681 93,3045
Py

=N e

An| Clear] Freeze| _|
atu

Tab Port:

- Enter the IP-address of the LPR unit and
the port: IP-address:port

-1.e.:192.168.1.99:3045

RO
_IT=D(3)
_IcTs (B
_lpco()
_IDSR(5)
_IRing[3)
_|BREAK.
| Enor

I Disconnecl

- Click on WinSock is RAW
- Open the connection

[vou can use Activex aucamatian to cantrolme Ichar count:38

|cpsn Port; closed

=™ RealTerm: Serial Capture Program 2.0.0.57
tttetttttttrtttetteeetectteecteeetectteecell

Pot | Captwe| Pins | Send | EchPort| 120 | 1202 | 120Misc | Misc |

EEL - |Pon [152.1681.99.3045 =1 [open Spe| [ Change |~

Data Bt (~Shop Ei Software Flow Controf
ol Ehl:‘ 1 bit £ 2bits

Display

Pari
& None
€ 0dd

€ Even
€ Mak
€ Space

™ Receive on Char [17
€ 7hits | ~Hadware Flon Canliol

™ Transmit %off Char: TS
" Bhitz | | & None  RTS/CTS
Srts

i k
£ 5bits r DIR/DSRC R348 o
" Telnet

An| Clead Freeze| _|

Depending if you are connected to a Group
Master unit or a Slave unit characters appear in
the window.

If you are connected to a Group Master unit a
lot of “t” characters appear in case of a failure.
This happens because the Group Master unit

tries to make a measurement, but outputs a

B Gt . ) o

w0 failure because the opposite station is not

Sow available/ connected. “t” means failure of

e measurement. A working system should output
T m” characters. “m” means a working

Vou can use Active:t automation to control me! ‘Char Counti86

‘CPS:ZD Port: 192,168,1,99:3045

measurement.

If you are connected to a Slave unit only “m”
characters are shown for a working system. In
case of a failure nothing is shown when
connected to a Slave unit.

If you do not get access to the LPR unit check if the port is open. The port for the service port
is 3045 per default. But it might be possible that you have changed it or did not open it (see

chapter 9.4.4).

9.4.4 \Web Interface

If you can “ping” the IP-address of the LPR unit but do not get data (either via the service
port or the data port or both ports) you have to check the settings on the web page of the

LPR unit.

Open a web browser and enter the IP-address of the LPR unit (i.e. http://192.168.1.99).

O -c

5 I ) ‘http‘f/lgz 168.1.99]

| 2] Mast Visited 4 Getting Started 5 Latest Headines

atMEp

Navigation Welcome!

Home! Symeo Embedded Web Server

Settings Information and Administration Interface

LA

Status
Diagnostics

Fiaware Update
System Log

You get access to the LPR unit. If you are
connected via HTTPS-connection, it might
appear to dialogue boxes which you have to
confirm with “OK”.

You see the Start-page of the LPR unit.
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-> Click on Settings.

Authentication Required

" Enter username and password for “ogi-bin® at http:/f192. 168,98, 150

User Mame:

Il You have to authorize yourself.

Password:

|
o |

Caniel |

= Enter the username ,symeo” and the
password and click ,OK". The password is
per default ,54all2u”.

The Settings page of the Web-interface of the LPR unit looks like the following.

6 - c

L] Most visked M Gekting Started . Latest Headines.

© S

o | @ [honsa 1660 99

Navigation Settings:
LAN
MAC-Address. 0050c2046c72
Current mode: DHCP (IP-Address dymamically assigned by server)
Change mode to: Stalic
TP-Address 192 168199
Hetmask: 255.255.255.0
Gateway.

ork-oesastation

-

E j00o00
Syslog [ooon
NTP: oonn
Serial-ro-Ethernet
TP (Server) Data Port Reverse Port
Network Settings: I I I
AM1
[ Seril Setngs Speed | 2] Options |
Conaection Type: [Cisabied =
. IP (Server): Data Part Reverse Port
Metwork Settings T I I
Packet Filter Receive Size: Send Sizm
tyAMZ: Fixed Frame Options [ I [
Senal Settings Speed [4 =] Ophons: |
Connection Type: [Disabled =]
Remote Access
Telaet Ensbied =] Port
SSH/SCRISFTR Ensbled =] Port
HITP Ensbied =] Port
HITPS Ensbied =] Port
User fymea
Passward
Repeat Password

Miscellaneons

& Config [Ewope/oemmany/Bern- CET ond CEST
Timezone

]

¢ Custem [CET-1CEST-2M35 y0Z 00 00.M105 0,03 00.00

Upload changes | Upload new settngs
Sperial functions:
Resiore dafaul | Restore factory default settings
Rebootsystem | Rebo
Downlond setings | Get configuration as a single archive (tar gz)

. uploaded settings wil take effsct

Scroll down to the section:
Serial-to-Ethernet:

Here you enter the connection type
for the service port (ttyAM1) and
the data port (ttyAM2).

Both ports should be not disabled.
Choose the right connection type
and enter the data port. The data
port is per default 3045 for the
service port and 3046 for the data
port.

If you have made changes click on
“Upload changes” and then on
“‘Reboot system”.

After the reboot try again to get access to the LPR unit as described in chapter 9.4.3.
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9.5 No Measurements

With the configuration tool Symeo Wizard you can check the functionality of your system
when connected to the service port as described in chapter 5.

If this is working you also can check the data port output for LPR-1D units with TCP/IP or
RS232 interface using RealTerm to display. For LPR-1D units with TCP/IP or RS232
interface the data port provides the binary protocol as described in chapter 7.

Check List:
1) The antennas are connected to the right port of the LPR 1D unit.

measurement 1  Antenna at Port 1 Antenna at Port 1 X

mea}surement 2 Antenna at Port 2 X Antenna at Port
(optional) 1

2) If you use planar antennas the orientation of the antenna must be correct. A small
label on the backside of the antenna indicates the horizontal and vertical alignment.

3) For a distance measurement always two stations are involved. It has to be a Group
Master unit and a Slave unit. Make sure that never two Slave units or two Group
Master units are measuring with each other.

4) Units are powered with correct voltage and the LEDs on the front of the units lighting
as described in chapter 3

5) Check if the rotary switch S2 is set correctly:
position ,0“: RS232
position ,3“TCP/IP
position ,6“: Profibus

6) For LPR-1D units with TCP/IP interface all settings have been made in the WEB
server according to chapter 6.2.

7) Units are properly configured with Symeo Wizard as described in chapter 5.

8) Distance data are displayed in Symeo Wizard, see chapter 5.4.2. If not try to
overwrite the configuration with the program LPR 1D wizard for all stations again.

9) Check the data port is working. Open the program RealTerm. If connected to a LPR
unit with TCP/IP interface open the data port 3046: Enter 192.168.1.99:3046. The
display in RealTerm should be set to Hex[space] to “see” binary data. If you use a
LPR unit with RS232 interface connect the serial cable to the data port C8, see
Figure 60. An example of the binary protocol output at the data port is shown below.

Trouble Shooting
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RealTerm: Serial Capture Program 2.0.0.57

Display | Port | Capture | Pins | Send | EchoPot| 120 | 1202 | 12CMisc | Misc | An| Clear| Freeze| _|
i A, Bi Sync Cha:

o o (Bt =

£ fuct newLine mode 0x7e =] Data [ 7 e isconnect
@ Helspace] | [ Inve Data | RD (2)
O Hexehscn | 7 XOR |~ ascl XD (3]
£ s Data Frames =] AND | & umbed HCTs @)

. Hex Bytes |2 % DCo (1)
N e ™ Leadna e HOSA 6]
A — Ri

¢ b o ok e
€ Fioald Teminal Fort| [30 3] |72 =] [~ Serolback Enmor

You can use ActiveX sutomation to control me! iChar Count:2130 CP3:0 Port: 3 115200 8N1 None

Example for a binary protocol output at the
data port
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10 Appendix A: Agency certifications

i Note

For FCC versions only!

United States (FCC) and Canada (Industry Canada)

Radiofrequency radiation exposure Information:

This equipment complies with FCC/IC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance of

20 cm between the radiator and your body.

This transmitter must not be co-located or operating in conjunction with any other antenna or
transmitter.

i Note

Changes or modifications made to this equipment not expressly approved
by SYMEO GmbH may void the FCC/IC authorization to operate this
equipment.

Note

[T}

This device complies with Part 15 of the FCC Rules and with RSS-210 of
Industry Canada. Operation is subject to the following two conditions:

= this device may not cause harmful interference, and

= this device must accept any interference received, including interference
that may cause undesired operation.

Note

1]

A direct connection between the external power supply unit and AC power line is
strictly prohibited. A line filter (e.g. EPCOS B84113-C-B30 or similar
characteristics) shall be used to connect the power supply unit and AC power
line.

Note

1}

Installation:

All installation, repair and servicing work must be carried out by qualified
and trained technicians!

Repairs:

Repairs to the device must be carried out by authorized technicians.
Unauthorized opening and incorrect repairs could result in severe danger to
the user (danger of electric shock, radiated energy, fire hazard).

United States (FCC)

i Note

This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to Part 15 of the FCC Rules. These limits
are designed to provide reasonable protection against harmful interference
in a residential installation. This equipment generates, uses and can radiate
radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications.

Appendix A: Agency certifications
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However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to
radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

= Reorient or relocate the receiving antenna.

= Increase the separation between the equipment and receiver.

= Connect the equipment into an outlet on a circuit different from that to
which the receiver is connected.

= Consult the dealer or an experienced radio/TV technician for help

L]

Note This device has been designed to operate with the antennas listed below.
Antennas not included in this list are strictly prohibited for use with this
device. Only antenna cables delivered by Symeo are allowed to use. Usage
of other antenna cables may void the FCC authorization to operate this

equipment.

6 dBi Omnidirectional Antenna
-3dB
—— Antenna Connector Type N

A o
l A =190mm 30

. A d= 20mm 0dB
v v vertical
-3dB

10 dBi Omnidirectional Antenna

l & Antenna Connector Type N

N L R
A d= 20mm vertical 3dB
J_‘!

23 dBi Planar Antenna

B Antenna Connector Type N
. 9 ——%dB 9o 308
| A =305mm 0dB 0dB
|| A| B=305mm vertical -3dB horizontal -3dB
d= 25mm
13 dBi Sector Antenna 3dB
d
1!
" | Antenna Connector Type N
|
| | A A=s500mm 5 3dB )
’\ | B= 90mm ——=——————"" ] 0dB 180 0dB
| d= 80mm vertical -3dB
I}
U
©
-3dB

horizontal

Figure 61: LPR® 1D antenna
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Canada (Industry Canada)

1 Note This Class [B] digital apparatus complies with Canadian ICES-003.
Cet appareil numérique de la classe [B] est conforme a la norme NMB-003
du Canada.

1 Note This device has been designed to operate with the antennas listed below

and having a maximum gain of 23 dBi. Antennas not included in this list or
having a gain greater than 23 dBi are strictly prohibited.

The required impedance for antenna and antenna cable is 50 ohms.

Only antenna cables delivered by Symeo are allowed to use. Usage of
other antenna cables may void the IC authorization to operate this

equipment.

6 dBi Omnidirectional Antenna

-3dB
3 Antenna Connector Type N o
A A =190mm 30
. d= 20mm 08
-3dB

10 dBi Omnidirectional Antenna

l X Antenna Connector Type N

4= "2omm [ 8%
A d= 20mm vertical 3dB
J_‘!

23 dBi Planar Antenna

FL»Antenna Connector Type N
. e ——%dB 9 3B
| A =305mm 0dB 0dB
|| Al B=305mm vertical -3dB horizontal -3dB
d= 25mm
13 dBi Sector Antenna 3dB
d
I
}‘ I‘ Antenna Connector Type N
|
|
| A A=500mm 5o -3dB A
’\ ‘ B= 90mm =—————" ] 0dB 180 0dB
i d= 80mm vertical -3dB

-3dB
horizontal 3d

Figure 62: LPR® 1D antenna
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11 Appendix B: Table of countries and regulations

Country Regulation setting in Wizard
Australia/New Zealand ETSI EN
Brazil FCC
Canada FCC
China Setting for China"”’
Europe ETSI EN
India ETSI EN
Malaysia ETSIEN
Republic of South Africa ETSIEN
Russia ETSIEN
Singapore ETSIEN
Taiwan ETSI EN
Turkey ETSI EN
USA FCC

“ not yet implemented, will follow in next update of Symeo Wizard

Note

o @

For countries not listed above please contact Symeo for further information.

Note

1)

Observe the regional-specific regulations and mandatory permissions to
operate LPR-1D systems in the respective countries. Please contact
Symeo for further clarification.
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