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Figure 3.1: Radar beam and field of view
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Table 3.2: Fresnel zone radius vs. distance
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Figure 4.2; LPR®-1DHP-350
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Figure 4.3: LPR®-1DHP-350 =27/

1.1 LED Display
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Table 4.1: LED Display
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4.3- Connectors

Tk

e LPR®-1DHP-350 ot & 0|= CtE& 24YUE 7t QULCH (A 4.1 1t 4.2)

Schematic diagram Dimensioned drawing

30

M12 female connector contact carrier

Pin assignment M12 plug, 8-pos., view socket side

Pin Assignment

» Ethernet jack 8-pin x-coded M12 (C1)

Function Wire Colours Wire Colours Contact Contact
T568A T568B Assignment Assignment
RJ-45 M12-4 pair
TD/RD 1 White/Orange White/Green 3 3
Orange Green 6 4
TD/RD 2 White/Green White/Orange 1 1
Green Orange 2 2
TD/RD 3 White/Blue White/Blue 5 7
Blue Blue 4 8
TD/RD 4 White/Brown White/Brown 7 5
Brown Brown 8 6

43.1 ©™gl 9!

Table 4.2: Pin assignment for Ethernet

O|EY EHYE M12
.i

M12 8-pin X-coded Z4E A&

1=l

SACC-M12MSX-8QO0 SH PN - 1411044 24 E ALE

o Symeo £ & H=: MTE103222

Copyright © Symeo GmbH 2024
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Schematic diagram Dimensioned drawing

~58

Pin assignment M12 connector, 8-pos., X-coded, male side

M12 X 1, straight, shielded

Figure 4.5: M12 connector

4 E A O|E M12 - RJ45
70| & M12 — RJ45 (5 m)2t Ethernet 2 E{ 2 2{|0|Ctet PCE AZASIO] x| X ZX| 24 stct
AN =82 HE: MTE102866

4.4- Hap3
4.4.1-E2121-MTM103102

LPR®-1DHP-350E LIO|Z0f| 17d5te{™ E2t7l0| 2 QS}Ct,

IHO| = %|Z 40 ~ 75 mm AL}
Components
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Figure 4.6: LPR®-1DHP-350 &' X/ & 221} Ifo[Z

Components
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203,41

© 76,20 93,06

®

§

El:,:l//_ 1

Figure 4.7: MTM103102 Z 2/ 37/
HZ EX:
e LPR®-1DHP-350 2} E 27l 42 (6x M4 screws x 8 mm): 3.5 Nm

e Tube clamp (2x M8 screws x 130 mm): 8 Nm

4.5 HYrApE
CHFot 3 7[9| HEAMEO| ULCE
45.1 Corner Reflector 250 mm — MTE001011
St B o| Z0|7} 250 mm.(3F ¥ 2] A o] 7} 500 mm Bt} =H 7 2] 7F 70% & =T}

Figure 4.8: Corner reflector 250 mm

4.5.2 AX| H2}2_MTM000169

AMEE[= TH0| = A F: 40 ~ 75 mm

rr

Components
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5 Mounting

5.1 dk Argt

NTH

—

« o|O|Ctef HrALEIO] FEO| =

U
i

= 53 8ot Ao 2¢e Zapvt L2,

* Fresnel Zone2tOfl 7|E} BtAFE X7} 210 OF SHCt,

—

. BT 2|7t 5 Wl YR Folsict 78 Hx
H X H

4, XIS, BIS S SFEARH|ZF 2| O[Tt & SOl A Of2ff &2

Table 5.1: Recommended clearance to reflective surfaces and objects

5.2 Primary |O|Ct AX]|

Al 58 flof WA otLtel ar2) HHAHIO| ERSHCE (AF 5.1 1)

Figure 5.1: &4/ F&

o
F

|5l OF2 AretE 2{olof Sty

[ ]
Z

HA St HAHD S o &0 E[0{0F St

HEAHEHO| b ZHI2 S HI"O|ALE RO "IhY 2ot B & & otLtE

O O -

Web UIO| A 1184 27F3{OF STt

AA e BhAHE ZH S - XS +/- 12 O|L 2 oHCt

Mounting
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« ot MMl BHAHIO| =8, 2] FE A7 2= KA ottt
ofgff =M= YESCL

= GHCHHO| BHAFEHS EX[SHEt BEAHES[ 3 22| oA A etel AH2|7t Z24

= 20X & A|O|X|E ArE5t0] MAMet grAHIS FE STt

= LIAFS Z0f M9t HEAMT Hal310] 242 TE Bt

5.3 Secondary I0|C} 2. E MX]|

sht,

—

= 0 A & otLte "OFAE" BHE otLbe "gof0]|2 2 2780t M=z OrF 27 X[t

AN QHEILEZE M2 ot 2 @K ZE LY.

« FHAdMe o

CH2 MM E 2dE 2&o| ofgf7t |22 EUBiC})

0

1ot 2t 0| M2 LR L =5 Stof. (ot M2l 2

« TSl M= o 2 Fe 2o RAOF X 2 FFS L (+-2.5°).

Quick Setup
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otz &=M2Z oot

= 2O|Cto| ™S HASBICE LtZh LED 7t 7t Mo|Lt Z==A40] & Wi7HA| 7| CHalct,
= MME pCO| HAZTICE & B2t 0)M 192.168.1.99 £ ¢ QEHHO|AE ALY

= 2791 ID symeo 2f HI'H 54all2u2 =191 otC,

= g R7tE MEiBHTY.

=> TR0 Mt ALESt= IPE HE T

6.2 Primary 2|0|Ct B E MX]|
WebUIO| A Of2ff A7d0| E|0{0F oL}

O+ Device -> Settings -> Measurement fA/

o Station mode = Primary 2 $+C}

o Bandwidth mode = 22 £ AHZ|et HELOf w2} MERSHT}

o Channel block = Web UIO| A FHE|= gf2 AHESHC}

o Sync channel = 58 2| O|L{0f| U= CHE LPR®-1DHP-350 MAMQF ZHX| Qf2

2+ Ar2siCt Z2X0| Y= MAM= 4709| syncchannel 2tA& FO| A SHCL

Oj++ Device -> Settings -> Measurement details 0fA7

o Target search mode = BtAHEO| MIA O A 2 B X Z U= BHALA| O H “First”.

o HEAREFO|

—

Al

g Rl oM 7HY 2ot BEALH O “Strongest’S 4 B4 BHCL.

A Caution | “Target search mode” 882 2|0|Ct &Y

of 8%t 4tO|Ct. “First
2t

E M
- O
target” O A= 2HSf AtEO[ &|O|Ct 7 HF S 2ol X|LE7HEH of 7| X|
U= £ S oA =L} “Strongest target” 0| A= HHAFE Fof Zgh
HEALM| B S0| AL of7|X| @2 FEE StA ECt
1 Note Quick Setup
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6.3 Secondary Z|0|C} B2 E MX]

Web Ul Of| A OtAE 2F S2{0| 25 27T

OAF O MEH 5 H0|EE S=HCh

i Note

OFAE
I+ Device -> Settings -> Measurement 0fA7
Station mode = Master 2 $HCt
Bandwidth mode = 22 &7 H2|2f HE O wef M ERSHT}

Channel block = Web UIO|A] =R E|= 4t2 AFESHCH

Sync channel = 57 7{2| O[L{0f| A= CFE LPR®-1DHP-350 A F ZX|

AFSHEE 280 Y= MM = 4702] syncchannel ZHES FO AF23stCt

£fo|E
I+ Device -> Settings -> Measurement
Station mode = Slave £ $tC}

Bandwidth mode = Master 2} = 3} $tC},

M

Channel block = Master 2} = 3} $iC},

Sync channel = Master?} & 2 5}A| $HC,

Quick Setup
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7 TCP/IP
8 20|Ct2} PCZt &2 subnet O|0{OF GtCL =, 2f|O|Ctet PCO| T4 M M|AtE|= & 2o OF SHCt.
9 (subnet mask= 255.255.255.0)
10 PC 2f 2f|0|Ct 2t firewall A7 s X|BHCL.
11 PCO|AM Ol QIE{H[O|A~F BTt
12 PCIP FAE 192.168.1.1, subnet maskE 255.255.255.02 2 $tC},

= v
P % « Netw.. > Network Genera!
& Home Status
Organize > » - m 0 ngecin
‘ Find a setting 0 | Network status s Connectity. Itemet
(. Analog VPN Connection IPv6 Connectiviy: No network access
o e Media State: Enabled
n & = < A Duration: 06:56:55
Ethernet 9 x D Copnection Detais...
symeowin.local *
" ; .:. Cellular
7 WiFi You're connected to the Internet o B t Actvity
If you have a limited data plan, you can make this network a x 0 L_-
al  Cellular metered connection or change other properties. Ry Etemets Seet __ Meciied
) @
Change connection properties X Dy e gy
% Ethernet
Show available networks gPrnoemes @oissble | Dingnose
2 Dial-up
Change your network settings e
% VPN x il
Change adapter options
%° Airplane mode T ection settings. Sliems,Lten) sected
A Interet Protocol Version 4 (TCP/IPv4) Properties x
) Mobile hotspot &, Sharing options Netwoiios [Siama
o R T—_— General
For the networks you connect to, decide what you want to share.
Connect using ) e .
@ Data usage You can get 1P settings assioried automatically I your retwork SUpports

Realtek USB GbE Family Controlley 4 this capabiity. Otherwise, you need to ask your network administrator
oq HomeGroup g for the appropriate IP settings.
Set up a homegroup to share pictures, music, files, and printers @
@ Proy S (O Obtain an IP address automatically
This connection uses the followipd tems:

@ Use the following TP address:

1 BB Client for Microsoft Metworks
A Network troubleshooter ~ ;lme and Prnter SWBiing for Microsaft Networks

Diagnose and fix network problems. ¥ Sgg o
Krtemet Protoco Verson 4 (TCP/Pv4)
NS o Protocol

[ Mirosof LLDP Prtacel Drver
Windows Firewall 1 s, Intemet Protocol Version 6 (TCP/IPvE) v
< >

IP address:
Subnet mask:

View your network properties u} Default gateway:

@ Use the following DNS server addresses:

Install Uninstall Propetties Preferred DNS server: w e i

Descrption Alternate DNS server:  w

Network reset Transmission Control Protocol/Intemet Protocol. The defauit
wide area network protocal that provides communication
across diverse interconnected networks.

Network and Sharing Center

[Ovaldate settings upon exit Advanced...

oK Cancel o[ cone

Figure 7.1: Windows PC L/ E2/3 AIE/

Establishing a TCP/IP Connection
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Ping €21 W H:

1 O
1. A= AR HE
2. Run

3. W#Ho]ecmd Zat <l
4. ping 192.168.1.99 (5 A A LPR®-1DHP-291 IP F24~) &<l
LPR®-1DHP-350 -5 Z 3} &

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 statistics for 192.168.1.99:

Packets: Sent = 4. Received = 4, Lost = B (8% loss>.
Approximate round trip times in milli-seconds:

Minimum = @ms. Maximum = @ms. Average = Bms
C:\>,

Figure 7.2: Ping LPR®-1DHP-350

golthe] IP F+4E BE u= Alv| 9 & o] %o A} Symeo IP Discover< th$ Wto}
A3} www.symeo.com.

Establishing a TCP/IP Connection
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8 Web AH&A} A EH o] A8 T3 dojtt AY
8.1 Web A2} Q1€ H o] A 7]

4 BE-AE i FAaH 0 golth AlA 9] IPE Y=t o hitp:// 192.168.1.99
ohe)sh e 27] Sheio] vherh

SYMED B Device +  Q Diagnostics ~ MEE | Signin
RADAR NEXT LEVEL
Information overview Device Status
Hostname / IP address symec-lpr / 10.8.25.107 Sanices _!ill
Serial number ENGFR20041 Interfaces

Remote No modem installed | PPP disabled
Firmware v3.3.0
hocess (T

Radar Mode Primary

System time 2024-02-16 11:09:27 CET

Product properties

Model number: BSX300350
Product name: LPR-1DHP-350
Serial number EN6FR20041

Unit production code w

Introduction

LPR&-1DHP-350

O

g4) The LPR@-1DHP-350 radar system performs 1D distance measuremenis for short and medium ranges with

high accuracy. By means of primary radar or secondary radar measurements, the LPR&-1DHP-350 can

SYMED ) detect the position and speed - for example of cranes and rail-bound transport systems - in real-time and

RADAR NEXT LZVEL make the data available via the device interfaces

The sensors are simple to install and easy to put into operation with the aid of a web interface. A directional

[/ antenna is integrated into the housing. The device features the latest mm-wave technolegy, allowing it to
‘ Q\ achieve highly precise measurements. Even under the harshest environments and weather conditions such

as rain, fog, snow. dust, smoke or vibrafions, the maintenance- and wear-and-tear-free wireless technology
operates reliably and with a high degree of availability - indoors and outdoors

Figure 8.1: Open Web User Interface

Device Setup via the Web User Interface
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g2 =19l
AEX O|E “symeo” &= “54all2u” 2 2f|O|CF A0 221 $HC},

SYMED

RADAR Nz=XT L=V=L

Please login

[ Remember me

Figure 8.2: WebUI Login

Environment uninitialized

The working environment of this station has not been set, yet.

Before you can use this device, you need to configure the operating country. This is necessary to abide to the radio signal
restrictions enforced by the local authorities.

Since this is a very important setting, all functionality of this device will remain disabled, until the working environment is
confirmed. To configure the working environment, please use the button below

Configure environment

Figure 8.3: Initial operation

Device Setup via the Web User Interface
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> 9 offol Yt &

rlo

kA “Configure environment’S 2 2|$tC}

Information overview Device Status

Hosiname / IP address symeo-lpr / 192.168.1.99 Sarvices

Serial number EN6FR20053 Interfaces

Romote ]

Firmware v3.2.0

Access  EITIIE]
Radar Mode Primary
System time 2023-08-24 11:30:23 CEST

Initial setup of environment

Country i ; United Siateé of América v Please select your country to determine the operation environment. This is
important to abide to the regulations of your local authorities concerning
m the radio signal specifications. The sefting has {o be the same on all

Symeo devices in one setup.

Figure 8.4: LPR®-1DHP-350 X7/ &4 &

- AH&SFE =7k A EskaL Save Fhk
- “Activate change™& =& A% #kS &4 st} (711 8.5)

Initial setup of environment

We currently have no information about the regulatory authority in this
country. Please select a mafching regulatory domain from the list, yourseif.
m The setting has to be the same on all Symeo devices in one setup

Regulatory domain 3 ETSI (EU) v |

Figure 8.5: A/E L}2} A&

Device Setup via the Web User Interface
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Information overview

Hostname / IP address symeo-lpr/ 192.168.1.99

Serial number EN6FR20053
Firmware v3.2.0
Radar Mode Primary

System time 2023-08-24 11:39:13 CEST

Initial setup of environment

Device Status

Senices
intrfaces

SN - o insiaiea | P isabed |
Access

You have successfully configured the device environment. Please review and activate your changes now by clicking the review button below.

Activate changes

Figure 8.6: 27/ A&l Activate changes &/ &7t Z £ & 242}

2 2

it

gst

ot

Information overview
Changes have been

saved Hostname / IP address

Serial number ENGFR20053
De}e{cfef! invalid or Fiitiware v3.2.0
uninitialized
configuration values Radar Mode Primary

please amend them.

System time 2023-08-24 12:01:29 CEST
Product properties
Madel number: BSX300350
Product name: LPR-1DHP-350
Serial number: EN6FR20053

Unit production code: oe

symeo-lpr/ 192.168.1.99

o= Ct=at 22 &O| LIEHHCE

Device Status

Senices
Interfaces

Remoe
Access

Figure 8.7: A& 2! ++&(Amend invalid settings)

Q= MEtol F2 ¢
NEo| & LteE EHAOo|Ct (O3 8.7).

= “Amend invalid settings” HES F2C}

Of

MEl SHCE Device - Settings - Measurement

A= 2780| 22X H7 L f2e 2H0] otg S 2lojgttt. 7|

—

F2l Ol 9Q! “Measurement” (112l8.8) & E | EICt E ME O 7O|Ct Of2ff =ME

Device Setup via the Web User Interface
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Information overview Device Status
Detected invalid or
uninitialized
Hostname / IP address symeo-lpr / 192.168.1.99 . <
configuration values . i Services
please amend them Serial number ENGFR20053 Interfaces Customer interface
Arers i i Remote
Firmware v3.2.0
Access VPN disconnected
Radar Mode Primary
Sefigs System fime 2023-08-24 12:11:30 CEST
Customer protocol
Measurement
Forwarding
LAN Station mode Primary v

_ Depending on the configuration the unit can either be run in secondary radar mode (master
Logging measures the distance to slave) or in primary radar mode (radar measures the distance to a
reflective target). Note, the web server of the unit is restarted after the station mode has been
changed. Therefore, the WebU! is temporarily not available

ValueEror: value is not a valid selectable option

Measurement details

Modem

The radar sensor supports different bandwidth modes which impact the sensor's performance.
Network routes For best accuracy choose a large bandwidth
Profinet Channel block [ N/A v l
Relay ValueError: value is not a valid selectable option

The RF frequency range is grouped into several blocks. Each channel block defines a set of

Remote zccess available sync channels. It is recommended to keep the default value for optimum performance

Timezone
! Sync channel -1

Intzger number in range -1..-1

The sync channel determines the actual center frequency and bandwidth of the radar signals
and differentiates the radar sensor links. The sync channel has to be the same for a pair of
master and slave but different than that of any similar radar sensor in range. The sync channel
with the lowest number provides the highest bandwidth in each channel block. Check the
customer specific offset after changing the sync channel and adjust it if necessary.

VPN remote access

Customer specific offset 0.0 m

Number in range -1.0..1.0 m
The offset can be used to calibrate the reference plane for the distance measurements
according to the customer's setup, e.g.. to calibrate the radar’s distance readings to the

cust 's setup after repl. a device, the regulatory domain, the sync channel. or
the range mode. The value is added to the measured distance

Figure 8.8: Z'+ A5/

‘Review..” HHES =2 MT 0| XE ¢S dEL = AL (A E 892 810 FX)

[ |
=2 M O|X| &Lt “Review changes” HES =8| & =& ULt

Device Setup via the Web User Interface
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Information overview Device Status
There are unsaved

changes. After you are

2 _ Hostname / IP address symeo-lpr / 192.168.1.99
finished editing, save Services m
L Serial number EN6FR20053 Interfaces Customer interface

m - Remote No modem instalied | PPP disabled
Firmware v320 2
Access VPN disconnected

Save all changes without reviewing

lar Mode Primary
Discard all changes
o system time 2023-08-24 12:26:03 CEST
ustomer protocol
Measurement
Forwarding
LAN Station mode Primary v
) Depending on the configuration the unit can either be run in secondary radar mode (master measures
Logging the distance to slave) or in primary radar mode (radar the distance to a reflective target)
Note. the web server of the unit is restarted after the station mode has been changed. Therefore, the
Measurement WebU! is temporarily not available
Measurement details Bandwidth mode 1.0 GHz 2
Modem Value has changed from "N/A"
y . The radar sensor supports different bandwidth modes which impact the sensor's performance. For best
b opRoutEs accuracy choose a large bandwidth
Profine
rofinet Channel block 33(122.25-123.0 GHz) e
Relay Value has changed from "N/A"
o e The RF frequency range is grouped into several blocks. Each channel block defines a set of available
i & sync channels. It is recommended to keep the default value for optimum performance.
Timezone
Sync channel 6900
VPN remote access Value has changed from "-1"
Integer numter in ran 0.6929
The sync channel determines the actual center frequency and bandwidth of the radar signals and
differentiates the radar sensor links. The sync channel has to be the same for a pair of master and
slave but different than that of any similar radar sensor in range. The sync channel with the lowest
number provides the highest bandwidth in each channel block. Check the customer specific offset after
changing the sync channel and adjust it if necessary.
Customer specific offset 0.0 m
Number in range -1.0..1.0m
The offset can be used to calibrate the r plane for the di ents ing to the
customer's setup. e.g., to calibrate the radar's distance readings to the customer's setup after replacing
a device. changing the regulatory domain. the sync channel, or the range mode. The value is added te
the measured distance
Submit changes Review changes
H . I/ A A E
Figure 8.9: &'+ A5/
ME|] 7} O E Z4X3s HE ~2r}
= AME gt 25 AYIW O™ “Submit Changes” HHE +2LCt

“Submit Changes” H/££ =22 Web Ul 7 HO|EE|1 FRot ME 10| YA
X7 =Lt is updatedand the choice of valid settings is updated to your made changes.
“NE LR MESHM Q" 2= MA|X| 7} LIEHHCE (2 £/8.10).

12{L} Review Change” ¥ ©] ] | A “Save all changes” H &< +27] A 714 &= gl o] tho] AlE o]
A 45 %] okt

= 35 e ‘Review Change” <& 7231 71 W82 Ho]A] FoF sherofl A 1€
T ArtHaE 8.10).

_l
%

_l

Device Setup via the Web User Interface
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Information overview Device Status
Parameters have been checked
Please save changes below.

Hostname / IP address  symeo-lpr/ 10.8.25.103 : ™
’ = x P Services Distance measurement

Serial number EN4AINOOT1 Interfaces
There are unsaved changes Remote
Firmware v3.3.0

After you are finished editing Access PPP disabled

save your changes s
Radar Mode Primary VPN disconnected
System time 2024-02-1512:03:18 CET
Save all changes without reviewing

Discard all changes

SO R—

Forwarding

Sustomes:protacoy LAN forwarder Enabled v

Value has changed from "Disabled

Forward packages via LAN to connected LPR-1D24 unit

LAN
2 Destination IP address 0.0.0.0
Logging
Destination IP address of connected LPR-1D24 unit
Measurement

Enable custom forward interval Disabled v

Measursment details Enable a custom forward interval of own distance. If disabled, the own

measured distance is forwarded with measurement rate

Submit changes

Modem

Network routes

Profinet

Relay

Remote access
Timezone

VPN remots access

Review changes

Changed settings

Measurement Setfings
Parameter 0id value New value Unit Actions
Bandwidth mode MIA 1.0 GHz E
Channel block A 33 (12225 -123.0 GHz) E
Syne channel -1 6900 E

Discard all changes
Figure 8.10: Z/& gt 4 &£ & A& f7/L} L7/
“Save all changes” B &% =] W4 A3 #4743t} 2121 “Changes have been saved” o]
LER T
W7 &S %92 “Discard all changes” | E& +21},
%]

2 % AW F W7 dge] AEt of|

rlo
o
ﬁ
Lo

AR o] W a sty s,
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SYMED B Device ~ Q Diagnostics ~ M EE Logged in as symeo | Log out

Information overview Device Status
Changes have been saved

successfully

Host /P address  symeo-lpr/ 10.8.25.103 . 5
Serial number EN4AJNOO11 Interfaces Customer interface

Settings Remote modem installed
Firmware v3.3.0
Access PPP disabled
Customer protocol Radar Mode Primary VPN disconnected

System time 2024-02-15 12:09:08 CET

LAN
Forwarding
Logging

Measurement LAN forwarder Enabled v

Forward packages via LAN to connected LPR-1D24 unit
Measurement datzils
Destination IP address 0.0.0.0
Modem z
Destination IP address of connected LPR-1D24 unit

Network routes ¢
Enable custom forward interval Disabled v

Profinet Enable a custom forward interval of own distance. If disabled, the own
measured distance is forwarded with measurement rate
Relay
Submit changes
Remote access

Timezone

VPN remote access

Figure 8.11: §&% X/ &

MEO| HIZ A £|H = ME Service status 7t ZEA40| ZIC}

SHO|X| (A3 8.12) 0= LPR®-1DHP-350 Of 2t$t M= 7} EA|=ICt,

| SYMED
%Ig g’ |' I Symeo IZIE RADAR NEXT LEVEL ; —IT-E |o|x|E EO|-7H:|-
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- SYMEOD B pevice ~ Q Diagnostics ~ MMEE Logged in assymeo | Log out
RAIAR NEXT LEVEL

Information overview Device Status
Hostname / IP address symeo-lpr / 10.8.25.107 Services —
Serial number ENGFR20041 Interfaces
Remote
Firmware v3.3.0
Aecess
Radar Mode Primary
Sysiem time 2024-02-16 11:21:47 CET

Product properties

Model number: BSX300350
Product name LPR-1DHP-350
Serial number: EN6FR20041

Unit production code: @

Introduction

LPR&-1DHP-350

w The LPRE-1DHP-350 radar system performs 1D distance measurements for short and medium ranges with

high accuracy. By means of primary radar or secondary radar measurements, the LPR®-1DHP-350 can
;’ SYMED ) detect the position and speed - for example of cranes and rail-bound transport systems - in real-time and
RADAR NEXT LZVEL make the data available via the device interfaces
The sensors are simple to install and easy to put into operation with the aid of a web interface. A directional
[ antenna is integrated into the housing. The device features the latest mm-wave technology, allowing it to
1 Q}’ achieve highly precise measurements. Even under the harshest environments and weather conditions such

as rain, fog, snow. dust, smeoke or vibrations, the maintenance- and wear-and-tear-free wireless technology
operates reliably and with a high degree of availability - indoors and outdoors

Figure 8.12: ZZj0/x/ LPR®-1DHP-350

DE H0|X| 5 ACHO| RHk| AEH7 LIEFHCE (22 8.13):
Device Status

Senices
Interfaces Customer interface
Remote Access HNo modem installed | PPP disabled | VPN disconnected

Figure 8.13: WebUI - Device Status
“Distance measurement” 7} <5 A o] H Al g o] g o]},
“Customer interface” B] £ 0] =2} o] A8z} port (PLC port) 2F F4F A4S o] n] gt}
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“Information Overview” ol = o}2f] W& o] L}e}t},
G1E o & dlolthe] P 4

Agd As

Aol MA

A gojth Z=

glol ) Fx] o] A7k

Information overview

Hostname / IPF address symeo-lpr/ 10.5.25.107
Serial number EMEFR20041

Firmware v3.3.0

Radar Mode Primary

System time 2024-02-16 10:55:25 CET

* Figure 8.14: Web Ul Information overview

«  “System time” HES 2™ “Set system time” & 0| A ZIC},
o PCO| A|ZIO|L} XY ALE Lt2to| A|Zt2 2 HEF L},

mjo

HA|

rot

« “Product properties” &2 Ct2 L|& tCE,

e DB HZ

Product properties

Model number: ESX300350
Product name LPR-1DHP-350
Serial number EMGFR20041

Unit production code M

Figure 8.15: Web Ul - Product properties
“Unit production code” &< F2W #A)E ] F 8 E4 o] veldt}
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otz &#Ofl= S EX[Q| 7|S0| AL (A 8.16).

Product features

Please inspect the table below to see a complete list of all features available for this unit.

Production code

Feature description element Active
Profinet (n )
LPR®-1DHP-200/350 series radar sensor - integrated antenna with +/- 2.5° field of e
view; Ethernet interface (M12)

Figure 8.16: Web Ul — A& &A1 At

Device Setup via the Web User Interface
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8.5 Device Hl&

Device 5t5 Of 7 0f = Otz LIE 0| ALt

© SYMED

B Device -

Q, Diagnostics ~

Settings ] .
_ nation overview
Upload conﬂguratmn

Downloads
Firmware update
Factory reset

Reboot device
LRI LTE P.-]Cde

Figure 8.17: Device Menu

8.5.1 Device -
Settings

Setting St 0| 701l = Of2 Li-&Of RULCH.

e Customer protocol

* Forwarding

* LAN

* Logging

* Measurement

* Measurement details

e Modem

* Network routes
e Profinet

* Relay

¢ Remote access
e Timezone
* VPN remote access

Device Setup via the Web User Interface
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Device - Settings - Customer Protocol

ah3 wlrel = obel W8] gk

o A}&A} protocol 2=

o Interface - TCP =& UDP

- TCP server (AF-&-2}17} LPR®-1DHP-291°1 ¢14)
- TCP client (LPR®-1DHP-291 ©] A}-&2} A 1] o] 41 72)

- UDP
Port

o AFgA} ZREZ pinary XPe] £E {dH (1100~65535)

Protocol frame length
o 7] A7 bytes.

- Y714 g

BN R S E
- 29704 248 A AH
o 10~ 60000 ms.

Customer protocol

Mode of customer protocol

Port

Protocol frame length

Enable custom output interval

Output interval of own distance

Submit changes

2
H

A0 R ZHgitt

A

o

TCP server (customer connects to radar sensor) v

Interface to customer - either TCP or UDP

3046

Integer number in range 1100..85535

Port of customer protocol binary XP

47 byte
nteger number in rangs 47..100 byt
Frame length of customer protocol binary XP (Default vaiue 47 bytes). Each
data packet is zero-padded to the selected protocol frame length before the

data packet is sent.

Enabled v

Enable a custom output interval of own distance. If disabled, the own
measured distance is output with measurement rate

100 ms
60000 ms
Output interval of own measured distance in milliseconds

nteger number in range 10

Figure 8.18: Device - Settings - Customer protocol
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Device - Settings - Forwarding
S 5ol of2ff o]

obeh %7} &

LAN forwarder

o =74 H 7S LANS £3)] LPR®-1D24 # o] thol| ddslc},

EXEIPFA

[e]

1L LAN forwardingS- &4 3}3f| o gttt

AAFH(H X E) LPR®1D24 radar]IP 4
dlolg Ag 144 =4 &4}

o HEAE} Ho] 9low HolE A ZA 1H4(measurement rate) 0= A E T}
<9 74 (“Enable custom forward interval “& &4 3} 313 o)

o LANO.E AL-87} PLCO] ¥ 54 HlolH el %3 717

Forwarding

LAN forwarder
Destination IP address

Enable custom forward interval

Output interval of own distance

Submit changes

Enabled v

Forward packages via LAN to connected LPR-1D24 unit

0.0.0.0

Destination IP address of connected LPR-1D24 unit

Enabled v

Enable a custom forward interval of own distance. If disabled, the own
measured distance is forwarded with measurement rate

100 ms

nteger number in range 25..60000 ms

Qutput interval of own measured distance to be forwarded over LAN.

Figure 8.19: Device - Settings - Forwarding

Device - Settings - LAN
ah 5 w47 2 o) 8ol 3}

Link type
Address Mode
IP-Address
Netmask
Gateway
Hostname

o Local hosthname 2.2 DHCP R .E.o|| 4] DHCP A ¥ & A &% t}.

DNS

o hame server IP (domain name system)

Syslog

Device Setup via the Web User Interface
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o syslog messages2] A H IP

LAN

Link type
Address Mode
IP-Address
Metmask
Gateway

Hostname

DNS
Syslog

NTP Server

Submit changes

Autonegotiation ~
Static IP W
192.1658.1.92

255.255.255.0

0.0.0.0

symeo-lpr
Local hostname, this name will also be offered to the DHCP server in DHCP
mode

0.0.0.0

IP of name server (domain name system)

0.0.0.0

IP of =erver for syslog messages

0.0.0.0

IP or hostname of time server (network fime protocol)

Figure 8.20: Device - Settings - Forwarding

Device - Settings - Logging

s w7l o) &

* Logging mode
o HelH =asek A%

o

= A7

2= ZXO| 27t AS T A2 ALEE 5= UCH OF2f 2
A Z2|7) 2ROt

support@symeo.com

i Note
A 5 A
o HZAds}

o SD cardel] =71

[¢]

USBl &1 (53 W)

o

H| 24 v ;L 2]o] 2 1(LPR®-1DHP-350+ H| &4 w2 e]o vk 21

ek
&
%9
5
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e Customer logging ports
“Customer logging ports” 7} &/ 3% o] gl 0™ o2l A7 o] 7= vhebd}

Customer logging TCP port 1
Customer logging TCP port 2
Customer logging UDP port 1
Customer logging UDP port 2

O O O O
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Logging

Logging mode
Customer logging ports

Customer logging TCP port 1
Customer logging TCP port 2
Customer logging UDP port 1
Cusgtomer logging UDP port 2

PC external logging

PC IP address

PC logging slot

Submit changes

Log to volatile memory only v
Defines whether unit logs system events and measurements to a storage
device.

Enabled w

Enables additional ports to record customer data, e.g. additional sensor
input. which must be sent to the radar sensor via TCP or UDP connections
1100

Integer numb=er in range 1100..65535

1101

Integer numb=er in range 1100..65535

1100

Integer number in range 1100..65535

1101

Integer numb=er in range 1100..65535

Enabled v

When enabled, detailed measurement data can be forwarded to another
device running Symeo's FusionEngine, e.g., fo collect data from multiple
sensors on a single device.

192.168.1.3
IP address of PC for logging detailed LPR data externally

2

Integer number in range 0..19

Thiz slot determines the UDP ports for logging radar sensor dala externally.
These ports are used to forward, e.g., the distance and temperature
readings.

Figure 8.21: Device - Settings - Logging

Device - Settings - Measurement

Sh- w37 obe) U)ol gk

e Station mode
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o secondary LE(RF2E oA LYo BkA] A S4) & &
o primary = (@ o] tholl A WAL 7hA] A E] )

e Bandwidth mode

o @lolThe TH2 bandwidth R =8 | 918} o] &= Al4 o] A%l Jake w3,

=4 AW T = 2 bandwidth =0 A 1 Fobrit),

e Channel block

o % 79 block ?toll+= RF 3k H 97} 715 #1914 1T}, 2} channel block <tell &=
A8 71e @ sync channels ©] @3t F=1 5= 7] ghe A8k Aol F4t.

e Sync channel
o sync channel 2 2 A % =32} bandwidthS 2

Sk, @(H)e) vk el ok

X
& dlo] B 22 sync channelS 2ttt} A o 4§ o2 (%) %+ T2 sync
H

channel& A}&-&joF st} 7+ A9 BEZo| A 7} e x
bandwidthS A& 3+t}.

* Customer specific offset (Slave

ﬁd
op
ol
)
e
<

7= A o)
o AHEATL Az A I)E fhol U W o) F WA SRR A4

A=
1)

9e AbgetE b E e

glojrte] A g ARSAR] 7ol B S A 5o AAIAA = QU
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Measurement

Station mode Master v

Depending on the configuration the unit can either be run in secondary radar mode (master
measures the distance to slave) or in primary radar mede (radar measures the distance to a
reflective target). Note, the web server of the unit is restarted after the station mode has been
changed. Therefore, the WebUl is temporarily not available

Bandwidth mode 1.0 GHz v

The radar sensor supports different bandwidth modes which impact the sensor's performance
For best accuracy choose a large bandwidth

Channel block 33 (122.25-123.0 GHz) v

The RF frequency range is grouped into several blocks. Each channel block defines a set of
available sync channels. It is recommended to keep the default value for optimum
performance

Sync channel 6902
nteger number in rangs 5200..6989
The sync channel determines the actual center frequency and bandwidth of the radar signals
and differentiates the radar sensor links. The sync channel has to be the same for a pair of
master and slave but different than that of any similar radar sensor in range. The sync
channel with the lowest number provides the highest bandwidth in each channel block. Check
the customer specific offset after changing the sync channel and adjust it if necessary

Customer specific offset 0.0 m

Number inrange -1.0..1.0m

The offset can be used to calibrate the reference plane for the distance measurements
according to the customer's setup, e.g., to calibrate the radar's distance readings to the
customer's setup after replacing a device, changing the regulatory domain, the sync channel
or the range mode. The value is added to the measured distance

Submit changes

Figure 8.22: Device - Settings - Measurement

A Cauon | Pandwidth mode, channel block, sync channel #H&2 A &S0
F0| A2L| BE =0= A= 0[S M 2Al & 227} UL,

Device - Settings - Measurement Details
glo|t} R =of ulg} o] 21 7}%] Measurement Details A1 & o] t} 2t}

Primary @ o]t} = o A 2] Measurement Details A&
2l 823 AlE ZHx

* Average spectra
o HEE X dugE H8A ol SpectraZ Ht E
ﬂff T5 o] 27t Zo] EAIRF sA SHES E

e Target search mode
o ‘v’ﬂ ezt ﬂ-"— SR =0l
=3t= =R = P

e Start target range
o BRES DA Ha AR o] A2 olet BRELS FAFT

¢  Minimum level short range
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o FA2Y S NN Zad HA AT A . o] A B ke AT A BRES

d range
HNA dagh HAa S A7) g, o] Uil B wE& A S A 7] €]
EEEE S0 FAH
* End mid range
o TR AE Y F8 MM 7 | A E r]. frE 58S AsiME AS
wlHlo] Ag gt o] o] o] of @t
* Minimum level long range
o Y S HANA g HAa AT AY] . o] Bl B ue AT Ao BRe
Z7o] A H T}
* End long range
o A SAH WA 7HE | AR E o). rE SAH S A= NS
go] AE gk o] o] ofof g},
e FFTsize
o HeolH AA e FH A Al e}t JHlolE S (rate)> -2 S & FFT sizeol ]2l A]
A4Eh Ao Ae) 4SS = 2 FFTE A9 ). 2 o) update rates 3141 =
22 FFTE A9 gt
* Maximum occurring speed
o SA ANE Fralfa wAske ARgE T
* Kalman filter
o A8 SA FH 9 wo]=E Z4] linear & P H| £ WE=T}. F 5 application©] o}
primary ] o|t} R =M= o] 755 ARGEHA] = Aol FU
* Raw data output
o oot M= Ho|H 245 ?I¢t Raw data & | SSHLt.

+ Raw data mode (“Raw data output” & & &4 3})
o dloltk Al el detu g Aol whel g o] vl AlA = raw ADC data, FFT spectra,
MY ¥ threshold #H &S A& 4 At}
+ Raw data rate (“Raw data output” & & &4 3})
o raw dataratet™= A% = dlolH 2o 2AL(A7]) A AH-E-% T} Data™
" nH 574 vt &9 foh
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| SYMED

S

RADAR N=XT L=V=L

Measurement details

Average spectra

in range 1..10
ra can be averaged before applying the target search algorithm. Averaging more spectra will

duce the noise but & will also reduce the measurement rate
v

Strongest
The radar will either detect the first or the strongest target sbove the thresholds defined telow

Target search mode
m

Start target range 18
This parameter defines the stan of the target search area. Targets below this distance will be

gnored
Minimum level short range -105 dB8
Nurriber i
This parametsr defines the requirad minimum level for valid targets in the short range area. Targsts
with 3 lower signal level will b2 ignored
m

End short range 10
This parametsr defines the end of the short range area where the raspactive minimum level is

required for vakd targets.
dB

Minimum level mid range
Targets

defines the required minimum level for valid targets in the mid range area

This param
with 3 lower signal level will be ignored
m

End mid range 20
This parameter defines the end of the mid range ares whers the respective minimum leve

required for vakid targets.
d8

Targets

@
o

10.0c8

Minimum level long range
urmber in rnge
This parameter defines the required minimum level for valid targets in the long range area

with 3 lower signal level will b2 ignored
m

spective minimum level is

End long range
This parameter defines the end of the long range area where th

required for vabd targets.
FFT size Large v
The maximum rangs and update rate of the sensor is imited internally by the FFT size. For
maximum range, choose the large FFT. For maximum update rate, choose the small FFT.
Maximum occurring speed 10.0 mis
The maximum occurring speed is used internally to validsts the measurement results
v

Kalman filter Enabled
The Kalman filter reduces the noise of the distance measurement output for standard
th linear motion. For non-standard apglications in primary radar mede #t

measuremeant setups
may be sdvantageous to disabls the fier
Raw data output Enabled v
Raw dats can be provided oy the unit for further analysis
v

Raw data mode Raw ADC data
Depending on the configuration the unit can provide raw ADC data, FFT spectra and/or the

configured threshold values

Raw data rate 30
The raw dsts rate can be used to scale the amount of data which has to be recorded. Dats is sent

every n measurements

Submit changes

Figure 8.23: Device - Settings - Measurement details (Primary radar mode)
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LPR®-1DHP-350 primary radar mode= &M EfZUO|Lt ZFE Zot HEARK| EFZITIEX| 2]
HE|E oI f8 SHS MHE MD YYHEL 5 MSE HHAFSH= EFZAI0|A

S0l ZICH 53 7ts AHe2le 3709 Y22 L0 242 ME & 4= QUCt (short range,
mid range, long range). radar target spectrum 242 0| Otz 1 &l 8.24 O|Ct (E}Z A|2 <
M7| @F A2l A2 J2im) A2|et Mz M7(0f 2t R 5 H{IE BAISICL 2 473

HEE MO HAN d== FAIEL

Start
target First Strongest
range target target End LR

[ !

m
o
E
3
Min. level LR
Min. level SR
Min. level MR
L " 1 < A 5 ll Distance / m
Short Mid Long
range range range
(SR) (MR) (LR)
Figure 8.24: Radar target spectrum in a multiple target environment
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Secondary #| o]t} 2 =9 A Measurement Details A&

128.25 7 18 8.26 FX%

Target search mode

dgolttt AL BxBolh F WAL BTt BT BEE 5 F o AR R

Aeg 5 ol

Minimum Ievel

o FEZHE A BaT A% AE A o] A5 A7) Bk how 48 8
A

Maximum occurring speed (Master®t ’8H 3)

o AN WRAN Y A3E FarE fa wAshee g

Raw data output

o Rawdata: H|o|H 45 sh=d AF&E T

Raw data rate (“Raw data output” 7} &4 3})

AdE = oy #s 2AY((E Y] AA)skaL HolB= wi n W S v = En

Measurement details

Target search mode

Minimum level

Maximum occurring speed
Raw data output

Raw data rate

Submit changes

Strongest

The radar will either detect the first or the strongest target above the thresholds defined below.

-100.0 dB

Number in range -115.0..0.0 dB
This parameter defines the required minimum level for valid measurements in secondary
radar mode. Measurements with a lower signal level will be discarded

10.0 m/s

The maximum occurring speed is used internally to validate the measurement results

Enabled

Raw data can be provided by the unit for further analysis.

30

The raw data rate can be used to scale the amount of data which has to be recorded. Data is
sent every n measurements

Figure 8.25: Device - Settings - Measurement details / O/ £{ (Secondary radar mode)
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Measurement details

Target search mode Strongest v

The radar will either detect the first or the strongest target above the
thresholds defined below

Minimum level -100.0 dB

AR

Number in range -115.0..0.0 d8

This parameter defines the required minimum level for valid measurements in
secondary radar mode. Measurements with a lower signal level will be
discarded

Raw data output Enabled v

Raw data can be provided by the unit for further analysis

Raw data rate 30

The raw data rate can be used to scale the amount of data which has to be
recorded. Data is sent every n measurements

Submit changes

Figure 8.26: Device - Settings - Measurement details / =2/ 0/ (Secondary radar mode)

Device - Settings - Modem
o 19 8273 = ot MY o] e sttt

* PPP (Point to Point protocol connection, enabled/disabled)
* APN (Access Point Name) address

* APN username

* APN password

Modem

PPP Disabled v
APN address
APN username

APN password

Submit changes

Figure 8.27: Device - Settings - Modem

Device - Settings - Network Routes
o] W7ol A network routes A1 B3t 5= it}
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= “+ add route” HE Z¥ 3t}

o) 3} A4} “add route” 7} LFERTE
olg] AtAES AY 3,

* Type (Host or Network)
e Target IP address

* Netmask (for Network)
* Gateway

MNetwork routes
Adapt network routes

Mo routes defined yet

=+ add route

Add route

Type Meteork v
Target IP address 0.0.0.0

Netmask 0.0.0.0

Gateway 0.0.0.0

Add route Cancel

Figure 8.28: Device - Settings - Network routes
o Al¥] Zo|= addroute” HES FEL

Device - Settings - Profinet

HfO|CE MM Of HZZE "n" (Profinet) O] A 0{OF $HC},
Device -> Settings”O| A{ Al El $tC},

(L8 8.29% %) Profinet &4l A¥W S & 5 ATt Profinet controllerell A o} 2] A%
s B S Ak o7 E A" S ukE 5 gl

Device Setup via the Web User Interface
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Profinet seftings
The following setfings are obtained from the profinet confroller. You cannot change it here

Parameter Value

MAC address 54:35:df:00:50:b6
Device name

IP address 0.0.0.0

Netmask 0.0.0.0

Gateway 0.0.0.0

Clear Profinet settings

Figure 8.29: Device - Settings - Profinet

s ‘Refresh" &S +2H AH gto] A 8= 11, Clear Profinet settings" H &2 & A
AN k& A LT}

A Caution 2| 0|Ct= Profinet Conformance Class AS 2L},

17 Ethernet S%! (M12-Connector), 17§ MAC address, X|CH 274 IP
FAE 4=t

SILEO| IPv4 IP F2A (default 192.168.1.99) 2}

StLtS| Profinet IP 34 (optional).

IPv4 =22} Profinet IP F£4+& ZH2}0f $HC}

Device - Settings - Relay
T1998.30 Fx. ot AlE 7}

* Relay data output
o Relay switch M 0. & t} & #o]t} sl Ao A o] o] AEZo] 7}5.
o (¢l: LPR®-1D240] 4)

Relay

Relay data output Disabled v

Relay switch commands can be used to control relays at other LPR units, e.g.
at LPR-1D24 devices.

Submit changes

Figure 8.30: Device - Settings - Relay
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“Relay data output”©] &4 3} 5 o] 9l o™ (219 8.31), o} A ¥ o] 71535t}

Relay destination address

o BE A Faw 1 A Lejol7t 25 (hex 7h)

Zone 1 distance

Relay

o d#lo]7t zone 10l &FE L =4 ghol o] gk o] dtolH Heo] 2=
Zone 2 distance
o "lo]7l zone 20l &FE AL SA Fhol o] gk o]dto]H Hejo] 2=
Relay data output Enabled v

Relay destination address

Zone 1 distance

Zone 2 distance

Relay 1

Relay 2

Relay 3

Relay 4

Submit changes Review changes

Value has changed from "Disabled"

Relay switch commands can be used to control relays at other LPR units, e.g
at LPR-1024 devices.

0000

Address of the farget device where the relays are switched (hex value)

1.0 m

Number in range 0.0..40.0m
Relays agsigned to zone 1 will open when measured distance is below this

value.

1.0 m

Number in range 0.0..40.0m
Relays assigned fo zone 2 will open when measured distance is below this

value.

Mot used b
Mot used b
Mot used b
Mot used b

Figure 8.31: Device - Settings - Relay- "Relay data output” enabled

Copyright © Symeo GmbH 2024
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7hd o] 1-45 29 X o] 33t = otk

Relay 1 Not used

System Health
Relay 2 Controlled by Zone 1 state

Controlled by Zone 2 state

Relay 3

Relay 4 Not used

Device - Settings - Remote Access

I 8 Al VPN-access Al H ol A&

(19 8.32%x%) vy AY 715,
e HTTP - enabled =2 disabled
« OpenVPN Client — enabled 22 disabled

Remote access

HTTP Enabled v
OpenVPN Client Enabled v

Submit changes

Figure 8.32: Device - Settings - Remote access

hitp= HIE-A 8t 5101, 0] T (2 0|CHO| CHSH webUl 20| 2 7F}t

2| webUl B2 HTTPSEZ R 7h=6}Ct

Device - Settings — Time zone
(238.33%x). otgl] AY 75
* Time zone
o AMTF A A Alzbe AE ot
e Custom time zone
o AMEAZF ER0H AR HE Tts

Device Setup via the Web User Interface
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Timezone
Timezone Europe/Germany/Berlin - CET and CEST v
Custom timezone CET-1CEST-2,M3.5.0/02:00:00,M10.5.0/03:00:00

Submit changes

Figure 8.33: Device - Settings - Timezone

Device - Settings - VPN Remote Access
(19 8.34%x). ofg) Y 715

* Settings:
o OpenVPN Client - enabled =2 disabled
PPP - enabled =< disabled
APN address
APN username
APN password

O O O O

e Current VPN certificate
o Certificate name

* Change VPN certificate
o Choose new certificate

VPN remote access

Seftings Current VPN certificate
QOpenVPN Client Enabled w Cerificate name

<none=
FFP Disabled v

APN address
Change VPN certificate

APN username
Choose new certificate

APN password

Submit changes Submit new cerfificate

Figure 8.34: Device - Settings - VPN remote access

8.5.2 Device - Upload Configuration

(¥ 8.35). dlojtt AlA ol wein Y std & f=e & 5= gk
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Upload configuration

Please choose a local configuration file for upload:

Upload configuration

Figure 8.35: Device - Upload configuration
= “Browse” HEZ =2 2 Ot 3 &=Ct.
= “Upload configuration” HHEL = I}YUS = ETHCY,
8.5.3 Device - Downloads
19 32 8.36. tlol A AM oA H 7HA] Bl R = Ve
» Settings — A4 o] Y H vy gk

» Profinet GSDML file - Profinet GSDML file t}&- 2= 7}5 (Profinet 7] 0| & AlA])

— L=

Downloads

In this section you can download several files from the unit.

Settings Download settings of this unit

Profinet GSDML file Download Profinet GSDMIL file

* Figure 8.36: Device - Downloads
8.5.4 Device - Firmware Update
(23 #%8.37). o] HuoE:

= Use the ,Browse“H] &8 Al-&-3] H o] 9d-S 211 “Uploadfirmware* ] &2 21},
8.

= “Flash Firmware” H/E<- 720 (F£ 2% 8.38)
= firmware update & IH7tX| 7|Ct2|H XtE K2 E SO}

T O

Firmware update

Please choose a local file for the update:

Upload firmware

Figure 8.37: Device - Firmware update

Device Setup via the Web User Interface
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Firmware update

Upload complete

Please do not turn off or reset the device after starting Flashing!
The device is rebooted automatically after Firmware update.

Flash firmware Cancel

Figure 8.38: Device - Device configuration - Firmware update success message

A Caution

0%
=
b

3ot

rr

dMs 22 EANE AESHOF STt

8.5.5 Device - Factory Reset
72 8.39. 34 =713}

Confirm Factory Reset

LR

Attention! All settings are lost after restoring factory settings!

o

Really restore factory settings and reboot device?

NO, do not restore factory settings YES, do factory reset

Figure 8.39: Device - Factory reset

oH

A Caution

8.5.6 Device - Reboot Device

3 x7|2te BE Y £7|8,

o  Z%8.40. HAA AH-H:

* Reboot the device.

Confirm reboot

Really reboot device?
MO, do not reboaot YES, reboot device

Figure 8.40: Device - Reboot device

Device Setup via the Web User Interface
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8.6 Diagnostics

a9z 8.41. of Wi 2 75

* Operating System Status

* Hardware Status

* Storage device

* Radar signal spectrum

* Range measurement statistics
* Record measurement data

* Packet inspector

* Station scan

@ 5‘”"[1] B Device ~  Q Diagnostics ~

Operating System Status

Hardware Status

Storage devices
Radar signal spectrum
Range measurement statistics

Record measurement data
Packet inspector

Station scan

(= [

Figure 8.41: Diagnostics Menu

8.6.1 Diagnostics - Operating System Status

18 2 Z 8.42. 7] A ofel A K Q) )5

* Device information

* Uptime, Memory

* Networking information
* Filesystem

* Software version

Device Setup via the Web User Interface
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Operating Syslem Siatus

Device information

3 =T
En Hirg: Garmmany IEETSI [EU
Upfime
Memory
am T L1TZKE

Metworking information
Proto Reovaz Aand.@ Local Addrecc Forsign Addmcs Einte
LISTEM

LISTEN

LISTEMN

oo LISTEN

LISTEM

oon.o:- LISTEN

LISTEM

oo LISTEN

LISTEMN

oo LISTEN

LISTEM

LISTEN

.00 B 00T 0.0.0.0: LISTEM

bca o [= 152 168, 18250 152 168.1. 15558 40 ESTAELISHED

Filesystem

Fliecycbem dlze Uced Avallable Uerdd Mounded
davimpls 243.24 24324
& 2611 220 251.0M -
------- 5140 ] [r—
[— = a A0 251.0M
syst ZETM z JrA— T
ZT.3M 0, 2550 nbisysiem_backup
M 0 1.2 | rig
0z aM 20 1.2 | kL
E2.8M 1} [
52.8M 36.2M [ ]
10rag 5EM “ | a
Software Versions
Hams arclon
UBcal 20 1.4 C-geh3aTo-dty (Mow 1 2021 - 154

LINUEADDIM 3

Figure 8.42: Diagnostics - Operating System Status
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8.7.1- Diagnostics - 3t=¢0] AHH] £

8.6.2 13 F*8.43. A9 &% 3k} EE glo] A E ]

System Temperatures

1 I z\!
& \3 z \\ 7 s \ 7
W ARN A
e 0 24 3 e 03

Ty, v »
~g'h 2 18 \?" : “‘_‘ 35’
\ N7

G239

’

Figure 8.43: Diagnostics - Hardware Status

o] #A]%= v 52 mjr} Al 2 T,
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8.6.3 Diagnostics - Storage Devices

3 A A 7F A AL 2R F S ATk LPRO-1DHP-350 & Aol = A4 44 7F

8.6.4 Diagnostics - Radar Signal Spectrum

dlojtt A& o] FFT spectrum AAZE S E S Ak (L9 8.44)
“LE = ok S8 A e Ftel ol oﬂiz}gg HolFE),

SA A E ﬂ7}<>}Lthreshold Az EXE AE REGIHA 5XE S
7V 7 E A F s & A o) gk
° n O « .
i Note “Radar Signal Spectrum” & “Device

-> Settings -> Measurement details -> Raw Data Output” O/
BN Bl(enable) £/ 0/Of AFEEF = Q/C} “Raw Data Mode” EE St
"Raw ADC data = 475/ £/0/0f 2tC}

« ‘Device Status’= “RadarSignal Spectrum” | 0| X| &
S EG0fF CHA| = == QULL

n Q

|
~N
o

——— FMCW steigende Rampe
FMCW fallende Rampe

|
®
o

1
©
o

Pegel in dB
1 1
- o
o o

=120

| N\ & "
2 Y/ T\f/\ﬁ“mg_/”\f\vf\f” WY

-140
0
Distanz in m

Figure 8.44: Diagnostics - Radar Signal Spectrum

(L]

Figure 8.45: Diagnostics - Radar Signal Spectrum toolbar
19 8.45 Evloll & the Aol 9l

Download plot as a png, Zoom, Pan, Zoom in, Zoom out, Autoscale, Reset axes.

8.6.5 Diagnostics - Range Measurement Statistics

=2 138.46 F%. raw =4 HlolE] ¢ A WY BAZ E F drkut2E AT 7))
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= YHFo| A ot w5 ATl (71H 8.46)

* Live range measurement
* Signal strength statistics
* Measurement rate statistics

@ 5'|'ﬂ|E[| B pevice ~  Q Diagnostics ~

Information overview
Range measurement statistics

Hostname Iprb-basestation
Live range measurement

IP address 192.168.98.44
Signal strength statistics

o Application v0.10.0-11-g5c75992

Measurement rate statistics

Mode Primary

System time 2015-07-07 20:52:36 UTC

Range Statistics Overview

This section allows you to view raw measurements and range statistics.

Please select a topic from the menu on the left to view the corresponding information.

Figure 8.46: Diagnostics - Range Measurement Statistics
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Live Range Measurement
o] 714 @A 2] Al BHRSSI 7 (A EA7])S B Uk

(18 8.47)

Current Distance Current RSSI Current measurement rate

11.330 m -76 dB 157 Hz

Distance over time

-o Distance RSSI

12.000

E *——" - *— 00— — 00— —0—0—% *———% s . )
£ @
8 =
= z
= &
a
10.000
25 30 35 40 45 a0
1 April 11:23
Display mode: [ Static v

Figure 8.47: Diagnostics - Distance over time graph

vpg-20h 228 Bo) TS S i H0F 5 Ao
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Slgnal Strength Statistics

LUTOTUIT I Tiua e v

RSS! over distance diagram

-30 + 1000

Loading... e MNumber of measurements far graph

Mean RSSI with 10 % and 90 % quantiles o

=100

Recetved signal strength in dB
Nurnber of measurements for graph

-90

-100 -1
1] 20 40 60 80 100 120 140 160 180 200 220 240

Distance in m

This diagram shows the recorded distance-signal strength pairs since the last power-on. You can use it to detect abnormal signal propagation routes at

Figure 8.48: Diagnostics - RSSI over distance diagram

o] 3= H wojrt Aglo] AL o] Fo] Aelsh A5 A7) E EAFT o] LY EE
o] gl v AAAR A5 E EE 5 2Tk A7} Fol U 25 A7) Fol A,

A2 F(XF)> T deoltk Al A2 RSSI & Aa A7 &
AZA7I= W\ 5 7] wiiel Als A7] A X2 A EH. 1
Ht o2 A5 A7) 2] 10%2} 90% WY H o gho] LY T2 FA %
Ao} o glo] Hot 18 X ghuth B x| dollE 4= Qi) o] = %z‘sﬂ Aol gk 2%
Al71¢] 32 E olsfietA E Tk
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Measurement Rate Statistics

MWeasurement rate over distance diagram

120

Mumber of measurements for graph

Mean measurement rate with 10 % and 90 % quantiles L

100

an

&0

Measurement rate in Hz

40

20

100 120 140 160 180 200

Distance inm

R Clear statistics

- 1000

- 100

- &0

Murmnber of measurerments for graph

220 240

Figure 8.49: Diagnostics - Measurement rate over distance diagram

J&o] EojA=

o] 2 == Folth AL whA A o] F o] AT} ZAEL HolFET), Z4

AL Eal dolrhel o] ¢ 2 Wikt AHgE 5 3l

v 10 whh ek g elo] E AL,
X %2 7] Aotk AT o]y 2L Hz 2 HAE ZAfolt). ow Ao q ZHae
RE 5 97 ge] A REs} EART, Lo ZE 100% (B2 e 2h4]) sk 9006(%
wghal)e] W 9] 5 5 ol ok,

o] 1|2 Ea o7} Z7heke B4 Ag ghS kol 5 Utk (ol multipath 215
R laoe]) S g0 Zol5w oz} wasl B
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8.6.6 Diagnostics - Record Measurement Data
17 850 E. off A= & 4 Sk
e =1 XX W7 (Change logging mode)

« A% %k ®7] (View recorded measurements)
o EILFA(USB )l =45k B7] (Measurements from all logging devices)
g v (ol vk AA| wl & e])ol 4] A ¢t 2.7] (Measurements from volatile memory)

Control
Current logging mode:

e Cumently logging to device: volatile memory

Change logging mode -

Measurements

Measurements from Measurements from

all logging devices volatile memory o
O MName Size Viewable files Actions
[ svsleo 0 Bytes k3 E
O [l meas_2023-03-16_143000 3.8 MiB @ i ﬂ
D [7:3] meas_2023-03-16_142053 tar.xz 2.4 MiB Yo

Control

Current logging mode: BERGRTETEN G T 8111

e Currently logging to device: volatile memory

Change logging mode ~

Disabled

Log to SD card if available

Log to USB stick if available (recommended)

Log to USB stick if available, use SD card as fallback

Log to volatile memory only

Figure 8.50: Diagnostics - Record measurement data
= “Change logging mode”o| 4] =1 R =2 Melsc} 18 8.51 I,

- Disabled(H] &4 3})
- Logto SD card if available(SD 7}= A7)
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- Log to USB stick if available (recommended) (USB®l| #] -3 %)
- Log to USB stick if available, use SD card as fallback(USBA}&-3}31 SD 7+= ¥ ¢ AF-S)
- Log to volatile memory only(zl o] t} &}A] w52l 27

Note “Disable” 1} “Log to volatile memory” Bt MEHSH o~ UL},

ol &

8.6.7 Diagnostics - Packet Inspector
713 8.51 %, Binary port =25 & 4= itk
"Get new data" HES =8 A9 107] A 715
“Hexadecimal view”©] L}/ 22 “Detailed view’ol| 5] =4 Hlo|E & & 4= ¢},
2
[e}

“Outgoing packets/Incoming packets” H &% &2 =

ATt
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Packet inspector

Overview
Time stamp Type Description Age [seconds)
Distance Data {Sync Channel: 3500, Distance: 1.953m, Emor code: 0)

05 43: 28 257 16 Distance Data {Sync Channel: 3500, Distance: 1.553m, Emor code: 0) 0.135
05:43:26.155 16 Distance Data {Sync Channel: 3500, Distance: 1.553m, Emor code: 0) 0.237

05:43: 26 083 16 Distance Data (Sync Channel: 3800, Distance: 1.553m, Eror code: 0) 0.333
(09:43:25 955 16 Distance Data (Sync Channel: 3500, Distance: 1.953m, Emor code: 0) 0.437

(054325 856 16 Distance Data {Sync Channel: 3500, Distance: 1.553m, Emor code: 0) 0.538
i05:43:25.756 16 Distance Data {Sync Channel: 3500, Distance: 1.953m, Emor code: 0) 0.638

05:43: 25657 16 Distance Data {Sync Channel: 3500, Distance: 1.553m, Emor code: 0) 0.735

(09:43: 25 555 16 Distance Data (Sync Channel: 3500, Distance: 1.953m, Emor code: 0) 0.837

05:43:25 458 16 Distance Data {Sync Channel: 3500, Distance: 1.953m, Emor code: 0) 0.538

w Hexadecimal view

Te G0 10000007 a1 OO0 D000 fd 0514260001 T4 2200 0D 0D 0D 40 20 ff f2 GO 0D DD 00 QD DO OD 00 0D 1d cf 1200 16 TS BE A TE TS

" Detailed view

Identifier Value Length Data type

Start identifier OxTe L

Type L4 [:] 1

Sync Channel 3500 2 unsigned integer
Distance [mm] 1553 4 signed integer
ielocity [mmis] 0 4 signed integer
Lewel [dB/10] -T83 2 signed integer
Reserved i 14 26 00 01 74 22 00 0D E]

Error i) z unsigned integsr
Reserved O 40 20 2

Diversity Status BE534 Z unsigned integsr
Reserved 105 00 00 00 00 00 0D 00 0D E]

Distance [um] 1553581 4 signed integer
Reserved e 00 16 79 58 4

CRC O d2 76 2

End identifier DT L

Figure 8.51: Diagnostics - Packet inspector

8.6.8 Diagnostics - Station Scan

© 8.52 3z, o] v ol = # A LANOl = EE Symeo AlA 7} YERHTE
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Station scan

The following Symeo stations were found in your current local area network (LAN).

Serial number MAC address IP address Temporary IP address
CK26IL0015 00:04:a33:db:b6:f6 192.168.1.20 0000 Change
CK26IL0012 00:04:33:db:2e:6e 192.168.1.21 0.0.00 Change
CK26IL0010 00:04:a3:db:27:d5 192.168.1.22 0000 Change
CD26IL0229 00:04:33:db:58:e8 192.168.1.25 0.0.00 Change
CS261L0003 00:04:33.db:06:55 192.168.1.28 0000 Change
CD26IL0249 00:04:33:db:35:8e 192.168.1.29 0.0.00 Change
CD26IL0253 00:04:a3:db:11:5b 192.168.1.30 0000 Change
CQ26IL0043 48:80:39:de:65:5 192.168.1.31 0000 Change
CD261L0226 00:04:33:db:29:a4 192.168.1.33 0000 Changs
DX275U0025 54:35:df:00:48:55 192.168.1.35 0000 Change
D94AH40089 54:35:df:00:27.02 192.168.1.90 0000 Change
ED&FR20007 54:35:df:00:4f 4b 192.168.1.92 0000 Changs
ED6FR20006 54:35:df:00:4f 4c 192.168.1.93 0000 Changs
ZZ4AIM0001 54:35:df:00:2f:25 192.168.1.96 0.0.00 Change
ZZ4AHAZZ7Z 54:35:df.00:2f:32 192.168.1.97 0.000 Change
ZZAAHAZZZY 54:35:df:00:0c:3f 192.168.1.98 0.0.00 Changs
EC26IL0151 54:10:ecet:baf4 192.168.1.99 0000 Change
CL26IL0037 00:04:33:db:29:15 192.168.1.200 0000 Change
54:35:df:00:23:9d 192.168.1.202 0000 Change
N/A 54:35:df:00:40:9¢c 192.168.98.24 0000 Change

Figure 8.52: Diagnostics - Station scan

Device Setup via the Web User Interface
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AMEX T2 EZE(Binary Protocol XP) LPR®-1DHP-291 1t AF X} PLC ZF & {|O|H
T2 EZO0|Ct O|O|H mfZl M&2 A= M0l =¥ 22 O|F|RICH binary data formatl| EZE
T ZEFO|ICH M&E TCP/IP 2 UDP protocol 2 O|& EICt,

10

i Note AFEAF L2 EZF 2 Web Ul W47 Device —> Settings —> Customer
protocol®A] 891 758}

1 Note TCP/IP 1} UDP 54 ZR2ES T E W5=3046
ol t}.

1 Note AbEA =2 ESLS slave units A E FHEH A Fe) (0] F o F)

9.1 <HiAlgh
9.1.1 Data Type #=

otgfer #2 =5 A=rt

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

Figure 9.1: Structure of a data type
HOlE mZl2 START symbol (0x7e)Z A|ZSID END symbol (0x7)2 HCH TYPES data

packet®| Et@E 2|0|. The DATA-field= dataE, CRC-field= check sume Z10 ULt

9.1.2 CRC

CRC-16-IBM I} WA A x5+ xP+ x%+ 1 o] CRCol| A}&¥ )},

The Customer Protocol

Copyright © Symeo GmbH 2024 Page 73 of 78
DOC.EDO.000510.0007.EN_LPR-1DHP-350_Product-Documentation.docx



SYMEeODo

RADAR N=XT L=V=L

SYMEO Local Positioning Radar System
LPR®-1DHP-350 — Product Documentation

9.2 Data Types

9.2.1 Type 0x16 — Distance Data

Direction: LPR®-1DHP-350 — User
ol EFY] 0x16+ X5 =9 Fejolth. 4 diolg, A A, AA glol 3t
X2 EF 2y dol= 47 bytes©| .
PR FR YE L HL & gls/oh 9.1 0x16 data packet?| 7+ Z&O|LCt,

EEE R E RO

LPR®-1DHP(-R) 4lA¢] % & T2 EF 7]
AHE | ALt

Z2 X}2|0f| LPR®-1DHP-350 2 WA ALE
AH-&3HOF BHC}.

tlo] g 7 7S W3 update rate =& A A% update rated w}a} o] E Hr},

=50 bytes 2

i Note

gt = 47 byte 2 HY

1 Note W5 54 &(measurement rate)< dlo|t} = FFT 27|, A+
uaoﬂ e} ek Mg 9 148 AAEH o AE oA
ZH 5o Y} A4Sy A}
START 1 OX7E unsigned integer
TYPE 1 0x16 unsigned integer
Sync Channel 2 Ox###H# unsigned integer
Distance [mm] 4 Ox#### #iH#H#  signed integer
Velocity [mm/s] 4 Ox##H# ###H#  signed integer
Signal Level [dB/10] 2 Ox#### signed integer
Temperature [°C/100] 2 Ox##HH#H signed integer
Counter 4 Ox#### ####  unsigned integer
Age 2 Ox#### unsigned integer
Error 2 Ox## unsigned integer
System Mode 2 Ox#### unsigned integer (Bit mask)
Diversity Status 2 Ox##HHE unsigned integer
Internal service information 16
CRC 2 Ox#### unsigned integer
END 1 Ox7F unsigned integer

Table 9.1: Data Type 0x16 - Distance Data Output for Group Master (47 bytes)
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Example of Distance Data Type 0x16 (hex):
7E 16 10 24 00 00 OB 11 FF FF FF 35 FC C6 11 C6 00 02 54 AE 00 00 00 00 FF FF 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 OC 7D 48 C6 74 7F

TE hex

16 hex

10 24 nex

00 00 OB 11 hex = 2833 dec
FF FF FF 35 hex = -203 dec
FC C6 hex = 64710 dec

11 C6 hex = 4550 dec

00 02 54 AE hex = 152750 dec
00 00 nex

00 00 hex

FF FF hex
00 00 hex

START byte

TYPE (0x16: Distance Data)

Sync channel

Distance: 2833 mm

Velocity: -203 mm/s

Level: 64710 — 65536 = -826 -> -82.6 dB
Temperature: 45.5 C

Counter

Age

Error status: 0 means no error; unequal 0 means error
(error description see section “Distance Error Codes”
below)

System mode

Diversity status

00 00 00 00 00 00 00 00 00 00 00 00 00 OC 7D 48nex internal service information

C6 74 hex

7F hex

Cyclic redundancy check

END byte

Copyright © Symeo GmbH 2024

The Customer Protocol

Page 75 of 78

DOC.EDO.000510.0007.EN_LPR-1DHP-350_Product-Documentation.docx



SYMEeODo

RADAR N=XT L=V=L

SYMEO Local Positioning Radar System
LPR®-1DHP-350 — Product Documentation

Distance Error Codes
The following errors are indicated in the error field in the distance data type:

0x00
0x01
0x02
0x03

0x04

0x05
0x06
0x07
0x08

0x09

Ox0a
0x0b
0x0c
0x0d

0x0e

oxof

0x10

0Ox11

0x12

0x15

0x18

0x19
Oxfe
Oxff

No error
No peak detected
Peak too low

Currently not used
Implausible speed

Measurement botched
Currently not used
Currently not used

Currently not used
Settling

PT2 filter reset
Planned reset
Currently not used

Currently not used

Distance out of Range

Offset in Time too Large
Offset in Frequency too
large

Currently not used
No target in range

EPE above threshold

Backscatter level
mismatch

PLL unlocked
Rejected outlier

No data yet

Measurement valid.
No measurement signal.

Measurement signal is imprecise.

Velocity is outside the defined velocity limits (Velocity is too
high).

Measurement is not feasible.

VCXO has been tuned or PT2 filter reset, needs time to
settle.

Filter reset after inconclusive distance measurements.

System is going to reboot.

Peak is close to the edge of the spectrum. Value is
unreliable.

The offset in time during synchronization is larger than
expected.

The offset in frequency during synchronization is larger than
expected.

No target has been found in range, but internal hardware
check is ok.

Estimated Position Error above configured threshold.

Level of the two peaks in the backscatter spectrum differs
too much.

PLL does not lock.
Distance has been rejected because it is implausible.
The LPR® has not sent any data yet.

Table 9.2: Distance error codes

ol @

Note

Only measurements with error code O are valid.
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9.2.2 Type 0x03 - Relay Switching Commands

Direction: LPR®-1DHP-350 — AF2 Xt PLC 22 LPR®-1D24

do] g E}Y 0x03 & = o] A W HSLPR®-1D24 do|t} =SpLCE BT}
71 B I 2 EF 7Z]1o]:= 9 byteso| U}, E 9.3 & o] ¥ 3§17l 0x03¢] F-Zo]t}

START 1 Ox7E unsigned integer
TYPE 1 0x03 unsigned integer
Destination (LPR®-1D24 address) 2 Ox#t See chapter 9.2.3
Relay Selection (Bitmask) (Bit 1 Ox# unsigned integer
1..4 > Relay 1..4)

Bit significance 0-7 starting with O

as the lowest (set) Bit value.

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

Table 9.3: Data Type 0x03 - Relays Switching Command (9 bytes)
Ofl: selection value = 0x14hex= 000101006 22/ 2 relay switch value = OXFFhex=111111110in oA
220]2 2F4 7} oN O] LI X| 20| HEf= St |iCt.

The Customer Protocol
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9.2.3 LPR®-1D24 Address

LPR F4 = 93k 16H]) E 3o = Aol st}

15 11 10 1
Station-ID Group-ID 0

0 Reserved
Group-ID: The Group-ID of the unit (1..1022)
Station-ID: The Station-ID of the unit (SID)
for Distance Data: Master and Slave SID is always 2 (SID = 2)
for Relays Switching SID = 1 for Master and SID = 2 for Slave
Command:

Table 9.4: LPR®-1D24 address
10 7|= Hlo|H

LPR®-1DHP-350 7|& O|O|E=Symeo GmbH S| 0| X| 0| A 29I 7tsS|ICt. ot &3 &=
https://www.symeo.com/en/products/Ipr-1dhp-350/

https://www.symeo.com/site/assets/files/5617/doc _dbl 000500 0008 symeo datasheet Ipr-
1dhp-350 24-3725 sym 240208 online.pdf

Sile Ol “Service & Support -> DownloadProduct Documentation & Manuals”
WWW.SYmeo.com.

Technical Data
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