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2 LPR®-1DHP-291

LPR®-1DHP-291% 1D #loltt Azl $4 AME A, $3t A, A E uA4=
ZA3t) otk Al E A7A & R ZAEdtl = 1) primary radar mode, 2)
secondary radar mode 3) diversity radar mode©®]t}.

Primary Radar Mode
Secondary Radar Mode

Diversity Radar Mode

Table 2.1: LPR®-1DHP-291 AF#2] 78 2=
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2.1 LPR-1DHP-291 3 .34
290 7} 291 &= 22 F=3}= A" S (sync channel) AH&-317] tiit-oll =4 72, TX level, RX W17+ %=
ol Hjszsitt, 22l g o] E83) AL§-o] s sttt

2121}, Secondary R0 A= LPR-1DHP-290 & 2 £-& | PR-1DHP-291 0.2 7+& 7|Fo 2 &S
o] o] ALgsh= AL FH gt

LPR-1DHP-291 o] TX A& #¥2 WebUI 4] Range Mode 38| 1E & 71 A 2] (high TX level)
=& e Ag (low TX leveDE A& s] AL-g3hr),

LPR-1DHP-290 ol A= 11 Aol Al VGA k< 20~25, -2 Al A 13 AL g,
#lo]t}e] Bandwidth & “Mode/Ad £2/sync g = Mg 3o}

i Note LPR®-1DHP-291 #A1&2] ¢ A|7}A] 2Hs 2 =3= Web User
Interface (WebUDo| A AFEX7) o] 2 A S vl 4= Qo).
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LPR®-1DHP-291 #lo]t} A2l A = 27| 5+ o] &
(Secondary 2.=)
w3, 39 A 9 wkals 2ke) A9 £ 22 SA 3T (Primary BE).
2] 5§ A4 7k Round-Trip Time-Of-Flight (RTOF) 574 oll 7] 28t} @lo vl A&7} oju
=l Zag AIZHE ok o o] AxtEtt
d=057c

B4 AN ] A9 S 28 S P,

=74 9
Azl s
21714 ¢ = W€ Srmolr.

3.2 g ot} ¥l 9] Z+x= Field of View (FoV)

3o}, Mz} g o]t} ?l 2o RolX]al FoV (half

LPR®-1DHP-291 = 3153} F4 Az} 2l 55 WA}
= +/-2,5° 7= W 9lol| AAutE A A 71T

power beam width, HPBW) 2} &-2]$-

A 8 (meter) 1 3 10 30 50 70 100 200 300 400 600

Radar beam 3dB 0.1 0.3 0.9 2.6
dolct Yol 47

(meter)

4.4 6.1 8.7 175 26.2 349 524

Table 3.1: 3 dB 2)0/C} E/9 7{2/gf & &

Integrated antenna
3dB 5e -3dB

5o -
A e ) 0 0B 0 0B
horizontal -3dB vertical -3dB
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3.3 Fresnel Zone
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61 GHz T}7¢o] 4] 2= 0.005 m ©]t}.

Fresnel zone Corner reflector

Figure 3.2: Fresnel zone

Distance d in m 10 20 30 40 50 70 100 200 300 400 600 Y;gje
Fresnel zone 0.11 0.16 0.19 022 025 030 036 050 062 0.71 0.86
Radius r in m
Fresnel zone EHE 1} 7{2] #
3.4 Radar 2=
3.4.1 Primary 2=
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measured distance

rec. clearance

corner reflector
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radar beam)

reflective objects
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o Wzt - S 4] WAt AZ T
o = WA FYS T
o B EES A ST
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Figure 4.1: LPR®-1DHP-291




Figure 4.2: LPR®-1DHP-291
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4.2 LED Display

LED (%3} ¥A] LED & 9%, 541 LED

LED 7} BLUE < uj

LED 7} RED &)

LED 7} GREEN & dj

LED 7} BLUE Z -2 wj

o]t] Yl LED 7} WHITE & uj

o]t ¥l LED 7} WHITE Z-u-2] uj

Figure 4.3 LPR®-1DHP-291 X5
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Table 4.1: LED HA/




4.3 9

LPR®-1DHP-291 = o}l ¢} o] M12 29 E = Al3-3-t}. (Figure 4.1 3} Figure 4.2):
+ HYITH(CY

e Ethernet Z4¥ (C2)

PHOENIX CONTACT 4745 AF&-3llA 443k M12 E A4 & A3
Torque head - SAC BIT M12-D15 - 1208432
e Grip - TSD 04 SAC - 1208429

431 A

ol

-
H

LPR®-1DHP-291 A ¥ 332 4-pin M12-Connector = gt}

e
B
u

;

Z :Tiulﬁ:

-

e SACC-M12FST-4CON-PG 9-M - 1418052
o AlelE A4:6-8mm
%% E3:0.4Nm
o FEWZE: MTE101761

M12 connector set:

M12 connector set (Ethernet + Power supply)
o FEWI: MTE102366

Schematic diagram Dimensioned drawing

=58

s

107

[

-

(=1

8

5]
]

|
M12x1

Pin assignment of M12 socket, 4-pos., T-coded, socket side view

M12 X 1 socket, straight

Figure 4.4: M12 FEEFF Z9E




Pin Assignment

Power Supply 11 VDC - 36 V DC M12 Connector

Vbc+ Pin 1

Vbc+ Pin 2 (bridged to Pin 1)
Vbe- Pin 3

Vbc- Pin 4 (bridged to Pin 3)

Table 4.2: Pin assignment power supply

4.3.2 Ethernet M12 (TCP/IP =& Profinet)
LPR®-1DHP-291 & TCP/IP 1} Profinet £41¢]l M12 Ethernet & & & A}-&3}o] <2 3o},

Profinet 472 %2 Symeo &3 o] x| ol| A t}-& 7153} t).

) E1 .

=1

N il
v}
TN

2

Eul

e SACC-M12MSD-4CON-PG 7-SH — 1521258
o AelE 7% 4-6mm (PG7)

=

%9 E=:0.4Nm
o FEWI: MTE101768

M12 29 H:

e M12 connector set (Ethernet + Power supply)
o FEWI: MTE102366

[



Schematic diagram

4; /.

1 \\.5\4’7/

Dimensioned drawing

ca. 62

020

Pin assignment M12 male connector, 4-pos., D-coded, male side

Plug, M12 x 1, straight, shielded

Pin Assignment

Figure 4.5: M12 Ethernet connector

Signal Color of Wire Color of Wire Pin Assignment
PROFInet® EIA/TIA 568B
TD+ Yellow White/Orange 1
TD- Orange Orange 3
RD+ White White/Green 2
RD- Blue Green 4
Ethernet M12 pin 52
i

Connector Cable M12 — RJ45
M12 — RJ45 (2m)E= dlojthe} PC & A4 sto] 27] AL 3}

FEH 3 MTE102007

Table
4.5.




44  BIA
441 B2 - MTM102513

LPR®-1DHP-291 & w}o]3Z o] Mzl ™ BgAS ALy
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=
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™
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iy
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1}
-
(6]
3
3
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=

Figure 4.6: LPR®-1DHP-291 If0[&Z &%/

2949

76.2 184.8

Figure 4.7: MTM102513 dimensions
29 BA o} 9 gk
e LPR®-1DHP-291 ¢} B 2}7 2|4 A] (6x M5 screws): 3.5 Nm
o o] M A A Al (2x M8 screws): 8 Nm




4.4.2 °]5& Bl - MTM102467

LPR®-1DHP-291 - diversity radar mode 2 A}-&-3}2# ¥ diversity He}7l & AF&-sho} (F-EH S
MTM102467).

Figure 4.8° Two LPR®-1DHP-291 diversity bracket

Z9 Ede obg e Zrh

e LPR®-1DHP-291 ¢} B &}7 2|4 A](2x 6x M5 screws): 3.5 Nm

o o] M A A Al £ E (2x 2x M8 screws): 8 Nm
Diversity Bracket | Aol #3F 7} A W= o} & g}

Al Q. & o] #] “Symeo_Docs”ll 4 “Partner/Customer Login” 3+

“DOC.EDO.000413.0001.EN_app_note_Assembly_Diversity_Mounting_Bracket_LPR-1DHP-

200.pdf". Protective cover —MTM102512] (1= 2 #H{[MZ1]: Part number stimmt?

7o) whel Bel#l MTM102513 3 Diversity H 2t MTM102647 ¢l 7} &
HIAW(F-EW S MTM102512) S AF-8-3 4= 91t}

Figure 4.9: MTM102512 2&7{4{




4.5 ES AR ] YN R

primary radar mode ol 4= tF43F Hhabgto] A& T
4.5.1 ¥HAL2 500 mm — MTE000958
3k W o] Zo]7} 500 mm 7} H v =L7) o]t}

Figure 4.10: BIAFE 500 mm

45.2  ¥AME 250 mm - MTE001011

3k W] Zo] 7t 250 mm. =4 7 2] = MTE000958 A-&& ] 1.t} 70% & Zo] =t}

Figure 4.11: ¥FALF 250 mm
4.5.3 HEALE 4 X8 o] = - MTMO000169

pipe 217 40 ~ 75 mm ©o]1j] A}-&-3tc},




AL, 1, vhE 5 3 718 AR (7]

Els
A HEA] E1 8 Table

e 5.1 (1% Figure 3.3 ¥} Figure 3.4 Zx).

Table
Measuring 10 20 30
distance d in m

Recommended 0.2 0.5 0.7
clearance in m

O

50

11

Y
ku
N
SN

=

=X

70

1.6

g4 B 2

100

2.2

150

3.3

200

4.4

250

5.5

300

6.6

[



5.2 Primary Radar 4 X

stutel g ol the} whALakS AL&-8he). ( Figure 5.1 3} Figure 3.3).

w2 ¥ F[SR2]: Kénnte man prinzipiell mal noch mit einem
neuen Gehause oder dem gerenderten Bild der darunter liegen
Abb. machen

o WhAlro] A & B T 7 415 BRI WebUl o4 41 e,

parallel to the radar beam in the installation

EEGl 31



4

4

o] g o] thE &b+ “master” = T} &
RS

.3 Secondary Radar Mode 43

e R =

3= “slave” = A A &3 A & vlF R A 4 d St} master &

Ao dlolthrl 45 AL A ),

4] doltk=

2
the] e gl

(G

Bepls
ol

4% dlothE Ao

correct

parallel to the radar beam in the installation

Rdass
= Bzl A A g
AL e}, laser FH A ALE3Fe]

Slave, Slave -> Master).

CEAEOREEREDEEDEETESEL)

A AolE

Slave ¢} o]5 4l Alol& A4

3} Ethernet cable & M12 &

e (
2 WebUl & 53 74 o

)2 E3[SR3]: Wichtig wére ggfs. noch der grafische?
Hinweis, dass selbst bei leichtem Versatz beide Stationen
parallel zur Fahrtrichtung ausgerichtet werden mussen. Ein
Kunde hatte mal bei 20cm Versatz auf 20m gerade
aufeinander ausgerichtet. Beim Auseinanderfahren ging das
dann nicht mehr.

z.B. Folie 10
https://192.168.98.1/svn/docs/Documentation/User%20Docum
entation/LPR-
61G_Documentation/Documentation_Englisch/tipsAndTricks.p
ptx




5.4 Diversity Radar Mode 4 %]

4719 radar A7} 5 WA Fole] Aoz AT =
AL Zba A5 ske] A EgHTh 19 5.2 3.

2 7\ 9] radar A A7} vpA~E 2 FAE
=

%9] Secondary mode S o] 44

LAN o2 A= dhdlH 2 71 9] radar A4 = &8 o] B}

* master @l o|the} slave @l o] th7t 43 A H ¥ of of gl
o HojtE Yol Wl F& uhe) Y 3 wgo g M Fojof g}
(cl: Tlo]rhe] ZuE] Rio] B o) wako & Eo)

Diversity Radar 2.2} 7]
Tl HoltkE Bt A
U5 ootk Hoj g JA A
Slave, Slave -> Master).
e 2 EAR Bl o]z AT E
29 Aol &
Slave % 9]

F719] master &= LAN(e] T ¥l 2= 9] %] o]

1S A %) 8o},

+mﬁ

st} Figure 5.2

. laser level 7] A}g-3fo] okwbakol A w43} (Master ->

za},

23} Ethernet cable 2 M12 connectors ©l G423t} (4.3.2 3%)
oltiyl Aol & AZAL WebUl & S8 A o oyt 4 @ 3sj},

Ao 2 AAE ofof gttt

[%W]IE!



Figure 5.2: diversity 2 =9 master 9f slave Z&
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WebU & ] elo]th 3 2 Sk A4l Age 8 4 FEBT

6.1 Z7] A A

glojtiel A& Ad01 - 36V)star 7ithe]d 9k} LED 7} w34 0 2 uh#]m
ol #.

#lo]t}= PC ol Ethernet Ao &% A4 3}

Web browser A (http://192.168.1.99) T4 2 ¢4 2lEH o] (WebUDS At}

AF&-21 D = “Symeo”, W& “54all2u” & 2191 g},
A&t =7 AgEi
Abg2ke] F o ulel [P 4 W 5taL TCP/IP subnet = A7 3+t

6.2 Primary 25 A€

WebUI ol A ofgll =42 A A gt}

Device —=> Settings -> Measurement

o Station mode = Primary

o Bandwidth mode = A9} D Eof &
o Channel block = -7%2351% S Aesk

i
o Sync channel = F¥¢] 2l LPR®-1DHP-291 A4 ¢} ot 2 A d-S Aelsit}, o] £33
U= AX = A 419 xH é A& YA AL

o Device —> Settings —> Measurement details
o Target search mode = 57 ¥ ¢t A Whalgho] = % WAl A o] “First” A €lgio},
o 57 WS el A wialgto] 71 ZFg WhALA o] A “Strongest” & A B gLl

53], o WAL 7} B S o M= Target search mode’ = 2 °]Tth

3}% EAo] =23 988 3}, “First target” &2 A A s #olo}
ol = o WAMAIE SAHT 5 ). (d, AYUTkeE AN 5
“Strongest target” &2 A A H FH Ho|u} T E 43§ WA=
SAS g 9. 12 A8 HAEE st A4

e

F3t o o (bandwidth)& 278 gtt.

A

kd

dim

Fa

a4


http://192.168.1.99/

6.3 Secondary ZE AlE

WebUI & %3] master ¢} slave 2 A &) 3t}
. o zu3
Master ol A 7k A g k& &8st}

Master
* Device -> Settings -> Measurement

o Station mode = Master 2 47 3t}

o Bandwidth mode = A& ¢} 4L ol 2= T35 o] 9 (bandwidth) 2 4 gt}

o Channel block = =& A& A8 gt

o Sync channel =51l ¢l LPR®-1DHP-291 A1A ¢} T2 A gL A el g}, o] £of =
AMA = 479 A 7HE S = YA AH8-3T). +Ho] == Slave & T A S o2 = A 3

Slave
* Device -> Settings -> Measurement
o Station mode = Slave & 3t}
o Bandwidth mode = Master ¢} 5 &} 3+c}.
o Channel block = Master ¢} &3} g+t
o Sync channel = Master ¢} 5 a7 3t}

6.4 Diversity Radar Mode setup

e master ¥t F4 S S}
I

o F7h9] master & LAN & & &7 5] o]of 3
o F71°] master & A 3

e Master1 & slave 1 S 1.3l master 2 &= slave 2 & 15+ Bl 3
A HA7E fLE S g

[



Master 1

Device => Settings —> Measurement

o

o

o

o

Station mode = Master & 4% st}
Bandwidth mode = 78] ¢} ™ Lo Bt F3 o9 (bandwidth) 2 4 &t
Channel block = 35 & 3-& A8 gt

Sync channel = 90| 9J&= LPR®-1DHP-291 414 ¢} t}&

de MEsi o %ol g

i 3l
A= 4 A HE & YA A3, *Fo] 5= Slave & 543 o2 F A $h).

Slave 1

Device —=> Settings —> Measurement

o

o

o

o

Station mode = Slave & 3}

Bandwidth mode = Master 1 #} &4 3}A gto)
Channel block = Master 1 3} 593}A 3o},
Sync channel = Master 1 3 £ A g},

Master 2

Device —=> Settings —> Measurement

o

o

o

o

o

Station mode = Master 2 gt}

Bandwidth mode = Master 1 ¥} 54317 g}

Channel block = Master 1 3} 59 3}A e}

Sync channel = %o 91& LPR®-1DHP-291 4lA ¢} o2

FA3}A 3. Master 1 3 Slave 1 9] A€ 3}3= t}2 4 3},

A A& HH9A AT

Slave 2

Device —> Settings —> Measurement

o

o

o

Station mode = Slave & gt}

Bandwidth mode = Master 2 ¢} 5 3}A 3c}h
Channel block = Master 2 ¢} 5934 3o}
Sync channel = Master 2 ¢} 5434 gt}

AEe A8t} (Slave 2 4=
o] el & AAM =471

4]



“Measurement details” 23

Master 1
e Device -> Settings -> Measurement details

o Diversity mode = Enabled 2 3%-t}
o Diversity partner IP address = IP address of Master 2 ¢ 59 3&}A 3t}

o Diversity partner sync channel = Sync channel of Master 2 ¢} 5434 3}

Master 2
e Device -> Settings -> Measurement details

o Diversity mode = Enabled & 3t}
o Diversity partner IP address = IP address of Master 1 ¢} 93} A 3},

o Diversity partner sync channel = Sync channel of Master 1 9} 5 3&}A s}

4]



7 TCP/IP 94

glo]the} PC 7} 22 subnet o] of oF g}, =, glo|thel PC o] F4 A & AlAte] = S A3l of gt
(subnet mask = 255.255.255.0)

PC ¢} #lo]t} 7t firewall 27 3 %] tt},

PC oA oYl QlE]H o] 25 d A g},

PC IP 42 192.168.1.1, subnet mask = 255.255.255.0 & & 3t}

@ Home Status . oot
. - o) .
Network status
°© ‘.rv oo
s x b -
You're connected to the Internet R
If you have a limited data pian, you can make this network 8 x o
A Celular metered connection of change other propertes R " . T
s e s o s
Y= Ethernet
S SO | e o
“  Diskup
Change your network settings "R el
- VN x

= Airplane mode

x
% Mobile hatspot &, Sharing options
@ Data usage
o HomeGroup
S oy "

A\ Network troubleshooter

(® 10 o fowrg DA server 3 ocses:

Prefered 08 v

Atmrate 16 servee

[ valde setings upon ext ey




PC oA LPR 914
Ping 231 WH:
1. A= AFHE

2. Run

3. Wl cemd &

ping 192.168.1.99 (¥ @A LPR®-1DHP-291 IP F=24) &<l
LPR®-1DHP-291 5+ 23} %,

o
ot
rO
ol
ol
i)

C:\>ping 192.168.1.99
Pinging 192.168.1.99 with 32 hytes of data:

Reply from 192.168.1.99: time<ims TTL=64
Reply from 192.168.1.99: b time<ims TTL=64

= by
Reply from 192.168.1.99: hyte: time<ims TTL=64

Reply from 192.168.1.99: by time<ims TTL=64

Ping statistics for 192.168.1.99:

Packe Sent = 4. Received = 4, Lost = @ (Bx los
Approximate round trip tim in mil secon

Minimum = Bms, Maximum = @ms,. Average =

IC: N>

Figure 7.2: Ping LPR®-1DHP-291

HolthY] IP F4E BE wj= Al © & o] ] o] A Symeo IP Discover & T} Hko}

AL&-3H. www.symeo.com.
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8 Web AF&-2}F QIEH o] 28 53 Fo|th AY
8.1  WebAF&=} Qe H o)A &7

LEEE

oo} 2 27)

B pevice ~

Tl etk AlA e IP & Yt d: http:// 192.168.1.99
kil

al
o] et

Q Diagnostics ~ MBEE Logged in assymeo | Log out

Information overview Device Status

Hosin e ess lpr / 1 . =
ostname /1P addres: symeo-ipr / 192.168.1.96 —— )
Serial number EN4AJNOO14 Interfaces

Remote e assics
Fimware v3.00

Access VPN disconnected

Radar Mode Primary

System time 2017-12-16 09:13:19 CET

Product properties

Model number: BSW200291
Product name: LPR-1DHP-291
Serial number: EN4AINDO14

Unit production code: M)

Introduction

LPR®-1DHP-291
Robust mm\Wave Distance Measurement Sensor for Industrial Applications.

The LPR®-1DHP-291 radar system performs 1D distance measurements for short, medium and long ranges with
highest accuracy. By means of primary, secondary and diversity radar measurements, the LPRE-1DHP-291 can
detect the position and speed - for example of cranes and railbound transport systems - in real-ime and 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 robust housing

The LPR®-1DHP-291 radar system s a successor to the LPRE-1DHP and features an even higher accuracy and
measurement rate in a more compact design. The device features the latest mmWave technology, allowing it to
achieve highly-precise measurements with mm accuracy

The sensor can be optimally configured for the required accuracy and range by selecting individual measurement
modes. Even under the harshest conditions and weather environments such as rain, fog. snow, dust, smoke or
vibrations, the maintenance- and wear-and-tear-free wireless technology operates reliably and with a high degree
of availability - indoors and outdoors.




8.2 &9l

AFEA} o] B “symeo” ¢+ & “Sdall2u” 2 otk Aol =

© SHMEL

ARQ UTE P
ABOULUIE

Please login
Requ DEVICE_CONFIGURE_EDIT
W 3t least user "symeo”

[JRemember me

2 z7] &%
A

1

8
‘S Aol viA = tgo] o 9} o] vt

Environment uninitiakred

Wol 9l Lo vk~ “Configure environment’S &
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Information overview

Hostname ‘symeo-lpr

IP address 192 168.1.99

Firmware w0.11.0-54-g3aedb9f
Radar Mode Primary

System time 2018-08-08 14.10:21 UTC

Initial setup of environment

Device Status

Senices Distance measurement

Interfaces Binary protocol
Remote No modem installed | PPP disabled
Access VPN disconnected

Country I United States of America

Please select your country to determine the operation environment. This is important

to abide to the regulations of your local authorities concerning the radio signal

14984 %7 874 AW

- A} 7 A ElEla Save 3l

specifications. The setting has to be the same on all Symeo devices in one setup.

- “Activate change”& =2 A% g5 €733}, (L ¢ 8.5)

Information overview

Hostname symeo-lpr
IP address 192.168.1.99

Firmware v0.11.0-54-g3aedb9f
Radar Mode Primary

System time 2018-08-08 14:12:48 UTC

Initial setup of environment

You have igured the device

Activate changes

19 8.5 -Activate changes

Device Status

Sanices
Interfaces

Remots
hecess

Please review and activate your changes now by clicking the review button below.

43



U ol YEbdy

Information overview
Detected invalid or

uniniiziized configuration

Hostname symeo-Ipr
values, please amend Senices
e IP add 192.182.1.99

Interfaces
Amend invalid seti
PR Remete
Access
Radar Mode Primary
im i Systemtime 2018-08-08 14:14:28 UTC
saved
Product properties
Model number BSW200290
Product name: LPR-1DHP-290
Serial number. D34AIM0004
Unit production code: @)
2 o F 3] or o A E] 5= A
1% 8.6 0]';(]%'\__ jlo%):To
2= A A A =] ok 2= S 3o
-"]’—1 "IE]L‘GO]'T;%‘ HO]: c}e

satizn moce

Range moce

Device Status

Ho modem installed | PPP disabled

VPH disconnected

o,
=)
<
®

Senawio moza

et [

yn0 orarnat

19 8.7 Hg AY s

Measurement A& ¢k sl o2 I Aot}

25 ¥ Sl “Submit Changes” Bl E& F 21},
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“Submit changes” H &2 21 WebUI 7} 4 gl o] E 5] %] 1} “Review Change” 3| 0] 2] ol 4] “Save alll

changes” HHES +27] A 744 & g o|tho] Aleo] 2 &5 % gk},

2% 4ehe] “Review Change” M E-& 2 31 71 Wl §-& o] 4] F9 shbol 4] 318 5= qluk.

4]



B Device ~

@ itMe

There are unsaved changes.
After you are finished editing
‘save your changes

Save all changes without reviewing
Discard all changes

'Q Diagnostics ~

Information overview
Hostname /P address
Serial number
Fimware
Radar Mode

System time:

Review changes
Changed settings
Measurement Seffings
Parameter
Station mode

Range mode

Measurement details Sefiings

Parameter

symeo-Ipr/ 192.185.1.96
EN4AINDO14

V300

Master

2018-02-07 07-32.07 GET

Ol value
Master

Long

Old value

Device Status

Services
Interfaces
Remote
Access

New value
Slave

Short

New value

BN Logged in as symeo

e ot

Log out

unit Actions

Unit Actions

Diversity mode
TX gain DAC value

VCO gain

Not displayed.
Not displayed

Not displayed

Measurement special Settings
Parameter 0ld value

Suitch RX/TX

LAV SRl Discard all changes

Not displayed

a9 89 WA UWEAE, A%

o
rlo

)

A

New value

Unit Actions

“Save all changes” M & =] W74 18-S A3t} 1219 “Changes have been saved” %]

e,

W7 8-S =929 “Discard all changes” H &

EESEE SR

@M =

Information overview
Changes have been

saved

O

Device Status

| a8ty &= s

MMER Logged in as symeo

Hostr -If
— e sences
P address 192.168.1.99 Interfaces
Settings S AT st iemote o modem installed | PPP disabled
ccess

Customer protocol Radar Mode Primary

Forvarding

System time 2018-08-08 14:40:04 UTC

% 8.10 AAAE A

VPN disconnected

Log out

46



85  F¥o|A

2% Jere) Az 42 OWHe r2w 2% Hojxz Bolziy.

@ SYME) =oevice - Q iagnostics - MMEE Logged in as symeo | Log out
Information overview Device Status
Host /1P add Ipr/192.168.1.96 8
ostname / IP address symeo-Ipr / 192.168. Soricas [ Distance measurement |
Serial number EN4AJNOOT4 Interfaces Customer interface

Remote No modem installed | PPP disabled

Finmware v3.0.0
Access VPN disconnected

Radar Mode Primary
System time 2017-12-16 09:13:19 CET

Product properties

Model number: BSW200291

Product name: LPR-1DHP-291

Serial number: EN4AJIND014

Unit production code: @)

Introduction

LPR®-1DHP-291
Robust mm\Wave Distance Measurement Sensor for Industrial Applications

The LPR®-1DHP-291 radar system performs 1D distance measurements for short, medium and long ranges with
highest accuracy. By means of primary, secondary and diversity radar measurements, the LPR®-1DHP-291 can
detect the position and speed - for example of cranes and railbound transport systems - in real-time and make the
data available via the device interfaces. The sensors are simple o install and easy to put into operation with the
aid of a web interface. A directional antenna is integrated into the robust housing.

The LPR®-1DHP-291 radar system is a successor to the LPR®-1DHP and features an even higher accuracy and
measurement rate in a more compact design. The device features the latest mmWave technology, allowing it to
achieve highly-precise measurements with mm accuracy.

The sensor can be optimally configured for the required accuracy and range by selecting individual measurement
modes. Even under the harshest conditions and weather environments such as rain, fog. snow, dust. smoke or
vibrations, the maintenance- and wear-and-tear-free wireless technology operates reliably and with a high degree
of availability - indoors and outdoors.

1% 811 E5l01 %)
£ o] o] Abgrel = WAl X et EA ek,

A=

Device Status

Senicss
Interfaces Customer interface
Remote Access No modem installed | PPP disabled | VPN disconnected

2 8.12 | A

[



“Distance measurement” 7} =2 o] Al g o] A o]t}

“Customer interface” H & o] 54 o] A}-&2} port (PLC port) <}

“Information Overview” ol = o}zl W]-&-o] Yeltc},

S 2E o|&/ gojtte] IP F A&

SEERE
Bl 1

Aq) oot me

ool th 4 o] A3k

Information overview

Hosiname / IP address

Serial number

Firmware

Radar Maode

System time

13 8.13 WebUlI A E %

“System time”

symeo-lpr [ 192 165.1.96

2017-12-21 03:43:47 CET

S 24 “Set system time” o] A1t}
PC 9] AlZto|u A A A8 yehe] AlZte = upito)

- I



Product properties

Model number: E3W200291
Product name: LPR-1DHP-291
Serial number: EN4AINOD14

Unit production code: (EME)

19 8.14 Product properties

“Unit production code” M &S F2w A F ] FQ 3 o] Lpehdt},
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 ° [ ves |
LPRE-1DHP-200/350 series radar sensor - integrated antenna with +i- 2.5° field e m

of view; Ethernet interface (M12)

13 8.15 AlFe] 8 57




8.6 Device ||

Device 34 H]y7oll = o} W-&o] Ut}
-Ag

A ARE
TERE

@ 5'|'ﬂlE[| B Device ~  Q Diagnostics ~

Settings

nation overview

Upload configuration

Downloads

1]
w0
2]

Firmware update
Factory reset -

Reboot device
newen Mode

717 8.16 Device |7

8.6.1 Device-Settings

Setting 3HT- #l47-oll = okl W-&-o] St

e Customer protocol

* Forwarding

* LAN

* Logging

* Measurement

* Measurement details

e  Modem

¢ Network routes
¢ Profinet

* Relay

* Remote access
e Timezone
* VPN remote access

a4



Device - Settings - Customer Protocol
S | 7ol & o2 W8] Stk
e A}£-A} protocol 2=
o Interface - TCP =2 UDP
- TCP server (A}-&-2}7} LPR®-1DHP-291¢]] <12)
- TCP client (LPR®-1DHP-291 o] A&7} A Bjof] o14)
- UDP

* Port
o AMEAF L2 EF binary XP2] X2 E YW (1100~65535)

* Protocol frame length
o 7]¥- 47 bytes.

- Y34 243

NN R 5 E

« 2974 243 A A" Y

o 10~ 60000 ms.

° e Ao R EYd

Customer protocol

Mode of customer protocol TCP server (customer connects to radar sensor) '

Interface to customer - either TGP or UDP

Port 3046

Integer number in range 1100..65535
Port of customer protocol binary XP

Protocol frame length 47 byte

Integer numbsr in range 47..10
Frame length of customer protocol binary XP (Default value 47 bytes)
Each data packet is zero-padded to the selecfed protocol frame length
before the data packet is sent.

Enable custom cutput interval Enabled w
Enable a custom output interval of own distance. If disabled, the own

measured distance is cutput with measurement rate.

Output interval of own distance 100 ms

Integer nu n range 10..30000 ms
Output interval of own measured distance in milliseconds

Submit changes

7% 8.17: Device - Settings - Customer protocol

[



Device - Settings - Forwarding
- vil 3ol of2f Wjg-o] gleh

e LAN forwarder
o =R WS LANS E3 LPR®-1D24 @ o] thel] A&t}

ob# 37} &4 LAN forwarding & 24 3}8jj oF gt}

« EREIPFA

o dHog A< 7138 =4 843
o HEA 3} Ho 9o dolE AY-2 54 7H2 (measurement rate) .=
Eil=aal=3

« 29 714 (“Enable custom forward interval “& &4 3 & o)
LAN .2 AREA} PLC o A5 = 57 dlol8l o] &9 3H4

Forwarding
LAN forwarder Enabled ¥
Forward packages via LAN to connected LPR-1D24 unit
Destination IP address 0.0.0.0

Destination IP address of connected LPR-1D24 unit

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

Output interval of own distance 100 ms

Integer number in range 25..60000 ms.
Output interval of own measured distance to be forwarded over LAN

~7%/18.18: Device - Settings - Forwarding
Device - Settings - LAN
S w372 )2l ) go) 1)

e Linktype

¢ Address Mode
¢ |P-Address

¢ Netmask

* Gateway

¢ Hostname
o Local hostname 2. DHCP X .o 4] DHCP A ¥ & #| & ¥ t}.

* DNS

o name server IP (domain name system)
* Syslog

o syslog messages2] A H IP

* NTP Server i
o time server?] IP =2 hostname (network time protocol).

- s



LAN
Link type
Address Mode
IP-Address
Netmask
Gateway

Hostname

DNS
Syslog

NTP Server

Submit changes

Autonegotiation w
Stafic IP v
192.168.1.96

255.255.255.0

0.0.00

symeo-Ipr

Local hostname, this name will also be offered to the DHCP serverin
DHCP mode

0.000

IP of name server (domain name system)

0.000

IP of server for syslog messages

0.000

IP or hostname of fime server {network time protocol)

72/ 8.19: Device - Settings - LAN

Device - Settings - Logging

SH |72 ] 8-
* Logging mode

o HolE 2ot A% e A4

gt

2= B0 2H L UL W YA AR 4 ULt Of2f 2 AP

=27} HQ5}Ct
support@symeo.com

H| & 5}
SD cardell 21

o

O ©o

USBol 21 (53 49)
H| 24 v R 2] 2 (LPR®-1DHP-291% H] 24 wm ot =1

i)

%2
=
=

o~
T

[


mailto:support@symeo.com

e Customer logging ports

“Customer logging ports” 7} 84 3} 5] o] 9l 0 o} g A o] F=7}2 vl

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

o o o o

(474



Logging

Logging mode Log to SD card if available W
Defines whether unit logs system events and measurements to a storage
device.
Customer logging ports Enabled ~

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

Customer logging TCP port 1 1100

Integer numk=er in range 1100..55535

Customer logging TCP port 2 1101

Integer numker in range 1100..65535

Customer logging UDP port 1 1100

Integer numker in range 1100..65535

Customer logging UDP port 2 1101

Integer numker in range 1100..65535

PC external logging Enabled ~

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

PC IP address 192.168.1.3
IP address of PC for logging detailed LPR data externally

PC logging slot 1]

Integer numi=sr in range 0..19

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

Submit changes

1% 8.20 Device-Settings-Logging




Device - Settings - Measurement
a3 w7 2 of2l o] Ut}

Station mode
o secondary BE(rF2Eo A e o] BALA] Al F4) Z2, primary &

o (Holttol A WhAbE 744 A2l 57)
Range mode

o HG AT A7]ES AR 3} Short range modes W A5 A7) S AL&-3HT)
RangeZ Zo|W 54 AU %7} &8 3tt). RangeS W7 3 39l = offset 2ko]
A71eA A g

Bandwidth mode
o #olthe & bandwidth R=2 X st ol A4 Aol 93-S
n Xtk =4 AW 5= 2 bandwidth 2. =0 A 1 o}lxith

Channel block

_I

o H 7] block ¢tell= RF F315= W 9171 28 A o] & AT}, 7} channel block ¢Foll =

*}% 7Fs % sync channels o] ¥t} 33 %= 712 h& AHE-she Zlo] £t
Sync channel
o sync channel & 2 A Z 34729} bandwidth-& 24 3o}, h2(2) Y mf2=E <}
Z#o] B 2L sync channel S zH=t), Ao &4 3 o2 i(‘é‘)ﬁr% ==
sync channel& Ab-g&of 3t} 7k Al B-Foll A 71 e A @S ALg-ahd 71
< bandwidth-& |33t}
Customer specific offset (Slave X =0 4= AF&-31#] 53}
o AREAE HZ AT 7)FE ghol A& W o] F BAStE EER AT F ATt F,
] 4]

dloltke] A ghe ALg ARl 7)o WA &AL Fol DA AR S Ak

bandwidth mode, channel block, sync channel 6= HZASIH d Aol £
A

0| Hot0] 7| & 7| & gholl et 22| 2ol M S HAIE 2a Tt Qloh

- 1E3



Measurement

Station mode Primary w

Depending on the configuration the wnit can either be run in secondary
radar mode {master measures the distance fo slave) or in primary radar
mode (radar measures the distance to a reflective target).

Range mode Long v

The range mode determines the power of the transmitted signal. Short
range mode uses lower gignal levels, thus reducing the range but
improving the accuracy of the system for short ranges. Check the
customer specific offset after changing the range mode and adjust it if
Necessary.

Bandwidth mode 4.0 GHz W

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

Channel block 26 (59.5 - 63.5 GHz) bl

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

Sync channel 4300

Integer numi=er in range 4800..5199

The sync channel determines the actual center frequency and bandwidth
of the radar signals and differentiates the radar sensor links. The sync
channel has fe 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 custemer 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 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

19 8.21: Device-Settings-Measurement




Device - Settings - Measurement Details
gl o]t} = o)) u}2} o] 2] 7} Measurement Details A1 & o] T} 2T},

Primary #lo]t} 2= o A4 9] Measurement Details A&
1% 822 9F 1% 823 AlE Hx

* Average spectra
o ERE B ouEZ 48 SpectraZ Bt W
o

4= 9lt}. spectras ] %ol
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90} 71 o)

e Target search mode
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e Start target range
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Measurement details

Average spectra 1

Integer number in range 1..10

Specira can be averaged before applying the targef search algorithm.
Averaging moere spectra will reduce the noise but it will also reduce the
measurement rate.

Target search mode Strongest b

The radar will either detect the first or the sfrongest target above the
threshalds defined below.

Start target range 1.6 m

This parameter defines the start of the target search area. Targeis below
this distance will be ignored.

Minimum level short range -110.0 dB

Number in range -110.0..0.0 d8
This paramefer defines the required minimum level for valid targets in the
short range area. Targets with a lower signal level will be ignored.

End =hert range 10 m

Thig parametfer defines the end of the short range area where the
respective minimum level is required for valid targets.

Minimum level mid range -100.0 dB
Number in range -110.0..0.0 dB

This parametfer defines the required minimum level for valid targets in the
mid range area. Targets with a lower signal level will be ignored.

End mid range 20 m

This parametfer defines the end of the mid range area where the
respective minimum level is required for valid targets.

Minimum level long range -100 dB

Integer numberin range -110..0 4B
Thizs parameter defines the required minimum level for valid targets in the
long range area. Targets with a lower signal level will be ignored.

End long range 50 m

This parameter defines the end of the long range area where the
respective minimum level is required for valid targets.

FFT size Large w

The maximum range and update rate of the sensor is limited internally by
the FFT size. For maximum range, choose the large FFT. For maximum
update rate, choose the small FFT.

1% 8.22: Device - Settings - Measurement details - Primary radar mode - part 1




Maximum occurring speed 10.0 mis

The maximum cccurring speed is used infernally fo validate the
measurement results

Kalman filter Enabled v

The Kalman filter reduces the noize of the distance measurement oufput
for standard measurement setups with linear motion. For nen-standard
applications in primary radar mode it may be advantagecus to disable the
filter

Raw data output Enabled bl

Value has changed from "Disabled”

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

Raw data mode Raw ADC data A

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

RX attenuator mode Off w

The RX aftenuator can be enabled when the received signal is too sfrong.

Submit changes Review changes

-7/ 8.23: Device - Settings - Measurement details - Primary radar mode - part 2
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72/ 8.24: Radar target spectrum in a multiple target environment




Secondary ¥ o]t} =064 Measurement Details A1

18 8253 19 8.26 F%

* Target search mode

o ot A BExEIY F, WAL s b A BRE ' T
REZ A9 ¢ 9tk

e Minimum level
o TEASAL AN BT HAL AT A7) o] AT M| B toH S48

E R asa=

St

ol
TN

e

e Maximum occurring speed (Master?t &)
o AN WFEAHNA 54 AE FE/E FE FAS=d AFEE

» Diversity mode (Master?+ 3 3)
o 71l LPR®-1DHP-291 574 A 37} Agts o] H4de] 54 daks wheth
* Raw data output
o Raw datai= Ho|E] i-41-& sli=d] A& F o
« Raw data rate (“Raw data output” 7} 24 3})
o AE= dlolE ZFe AAY (Y] A7)t HolHE vl n ¥ S nit 8
* RX attenuator mode
o FAAZIF N AT w) 24 3} Al
Measurement details

Target search mode Strongest

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

Minimum level -100.0 dB
Number in range -110.0.0.0 46
This parameter defines the required minimum leve! for valid measurements in secondary radar mode
Measurements with a lower signal level will be discarded

Maximum occurring speed 10.0 mis

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

Diversity mode Disabled

In diversity mode the measurement results of two radar sensors are combined for optimum performance.

Raw data output Enabled
Raw dala can be provided by the unit for further analysis
Raw data rate 30
The raw data rate can be used o scale the amount of data which has to be recorded. Data is sent every n

measurements.

RX attenuator mode Off

The RX attenuator can be enabled when the received signal is too strong

7] 8.25: Device - Settings - Measurement details for Master




Measurement details

Target search mode Strongest ~

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

Minimum level -1000 dB

Mumber in range -110.0.0.0 4B
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 dala can be provided by the unit for further analysis
Raw data rate 30
The raw data rate can be used fo scale the amount of data which has to be recorded. Data is sent every n

measurements.

RX attenuator mode Off v

The RX attenuator can be enabled when the received signal is too strong

72 8.26: Device - Settings - Measurement details for Slave

Diversity #| o]t} R =94 Measurement Details

Diversity #l o]t ®= M El(A®)& nk2=E o A 1t 715 8}t

diversity @l o]t} L= Al-8-L Settings -> Measurement details °/47 “Diversity mode”& &4 3}
Al Aok gt} (719 8.27).

7 A"

» Diversity partner IP address
o Hadu BEY P2 BEY AAd A

* Diversity partner sync channel
3 EY 414 2] sync channel = A9 8}o] F=o] o} 3T},




Device - Settings - Modem

Measurement details

Target search mode

Minimum level

Maximum occurring speed

Diversity mode

Diversity partner IP address

Diversity partner sync channel

Submit changes

Raw data output

Raw data rate

RX attenuator mode

Sfrongest v

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

-100.0 dB
Number in range - 0dB
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 mis

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

Enabled v

In diversity mode the measurement results of two radar sensors are combined for optimum
performance.

0.0.00
In diversity mode the unit will connect to the diversity partner at the specified IP address.

1
Integer number in range 0..8399
The sync channel of the diversity partner unit must also be specified. It is used internally fo verify
data from the comect partner unit is received

Enabled v

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.

Off v

The RX attenuator can be enabled when the received signal is too sfreng

7% 8.27: Device - Settings - Measurement details for Diversity radar mode

% 8.28 3% o] Al® o] 7hs 3t

PPP (Point to Point protocol connection, enabled/disabled)
APN address
APN username
APN password




Modem

PPP Disabled
APN address
APN username

APN password
‘Submit changes

72/ 8.28: Device - Settings - Modem
Device - Settings - Network Routes
o] ul| 4ol 4] network routes 41 B 8t 5= 9]},
= “+add route” WE F& 3},
)3} 4= “add route” 7+ LEFTE
obe) AHFES A @k,

¢ Type (Host or Network)
* Target IP address

* Netmask (for Network)
* Gateway

e 7% 8.29: Device - Settings - Add route

Netwaork routes
Adapt network routes

Mo routes defined yet

o Alg Fol= add route” H-ES =2

Add route

Type Metwork
Target IP address 0.0.0.0
Netmask 0.0.0.0
Gateway 0.0.0.0

Add route Cancel

o 1



Device - Settings Profinet

glo|Ct MAO| MEZZE "n" (Profinet) O] UO{OF S},

Note Device -> Settings” Ol Al A& SHCH,

(2% 8.30 3 %) Profinet 521 AW S & 4 v}, Profinet controller ol 4] of2f A%
e 2 5 ek d7IAE AR ghs vk S gk

Profinet settings

The following seftings are obtained from the profinet confiroller. You cannot change it here

Parameter Value

MAC address 54:35:df:00:4f4b
Device name MNi&

IP address Mi&

Netmask MIA

Gateway Mi&

Clear Profinet setlings

7% 8.30: Device - Settings - Profinet

e ‘Refresh" H] 2 Mg gho] Al -9 = 11, Clear Profinet settings” H &2
AA A" Fhs ATk

2|O|Ct= Profinet Conformance Class AS 2L},

17l Ethernet 2! (M12-Connector), 171l MAC address, Z|CH 270 Ip =4 &

HEL

Eo
=

SILLO| 1Pva IP A (default 192.168.1.99) 2}

SELEC| Profinet IP 32 (optional).

IPv4 A2} Profinet IP =2 E2tOF oFCH

a4



Device - Settings - Relay

13 8.31 Z%, o} AE 75

* Relay data output

o Relay switch M & o= T} & o]t} Al Ao A ] Aio] AEEZo] 715,
o (¢l: LPR®-1D24°l A)

“Relay data output”°] 273 3} 5] gleml (21 8.31), b2 AW e] 7hs3ict.

* Relay destination address
o W3 AA Y FAE I GA A Peel 7} A (hex #)

e Zone 1distance
o A o]7} zone 19

e Zone 2 distance
o 2 o]7} zone 29

Relay

Relay data output

Relay destination address

Zone 1 distance
Zone 2 distance

Relay 1
Relay 2
Relay 3

Relay 4

U RS  Review changes

719 8.31 Device—

3L =R gho] o] 7t o]ato]H o] 9= H

e

=] ot
S 54 ghol o] gk olstold Hejo] & #rh

[ Enabled v]

Value has changed from "Disabled

Relay switch commands can be used fo control relays at other LPR units & g at LPR-1D24 devices.

0000
Address of the target device where the relays are switched (hex value)

10 m
Number in range 0.0.40.0m
Relays assigned to zone 1 will open when measured distance is below this value.

1.0 m

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

Mot used v
Mot used v
Not used v
Not used ~

Settings—-Relay

Ve Edlo] 1-45 29 A o @7 5 Ut

Relay 1 Not used

System Health

Relay 2

Relay 3

Relay 4 Not used

[=#H



Device - Settings - Remote Access
3 9 A] VPN-access A & ol A&
(719 832%=) v AW 715

e HTTP - enabled %2 disabled
e OpenVPN Client - enabled =-2 disabled

Remote access
HTTP Enabled

OpenVPN Client Enabled

Submit changes

« 7%/ 8.32: Device - Settings - Remote access

httpS HIZAIS 51D, Of & X|(0|ChO) T3 webul B
° 22{H webul &2 HTTPSE B 7H5BICY,

Device - Settings — Time zone
(‘1% 833 7). okell AW 75

e Time zone
o dF Ak Ak AT B
e Custom time zone
o AHEAZL Red 5 ALY AY s,

Timezone

Timezone Europe/Germany/Berlin - CET and CEST

Custom timezone CET-1CEST-2 M3.5.0/02:00:00,M10.5.0/03:00:00

Submit changes

» 7%/ 8.33: Device - Settings — Timezone

e
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Device - Settings - VPN Remote Access

(-1 834 3F2). obe) A ks

e Settings:

o OpenVPN Client - enabled =2 disabled

o o o o

PPP - enabled <& disabled
APN address

APN username

APN password

e Current VPN certificate
o Certificate name

* Change VPN certificate
o Choose new certificate

VPN remote access

Settings
OpenVPN Client
PPP

APN address
APN username
APN password

Submit changes

Current VPN certificate

Enabled - Certificate name:

“nones
Disabled h

Change VPN certificate

Choose new certificate
Browse...

Submit new certificate

7%/ 8.34: Device - Settings - VPN remote access

8.6.2 Device - Upload Configuration

(29 3= 8.35). doljtt Al Aol senE 3td & Y=

Upload configuration

T % ek

|

Please choose a local configuration file for upload:

Browse...

Upload configuration

7] 8.35: Device - Upload configuration




8.6.3 Device - Downloads

¥ F28.36. tlol A Al A B 7HA] 3l B 2= Tt

*  Settings — AlA o] AYH el E 7t
e Profinet GSDML file - Profinet GSDML file th-&= = 7} (Profinet 7] 33 4l 4])

» 7%/ 8.36: Device - Downloads

Downloads

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

Settings Download settings of this wnit

Frofinet GSOML file Download Profinet GSDML file

8.6.4- Device - Firmware Update

(18 =z 8.37). Aol FHloE:
= Use the ,Browse"H &5 AF8-3l] A 9o 3-8 331 “Uploadfirmware ™ &5
ER==
= “Flash Firmware” B ES =Zr}. (¥% 2% 8.38)
= firmware update 2 w7} 7]t}e] ¥ 25 A58 o},
=

= 72/ 8.38: Device - Device configuration - Firmware update %/ 3* 74/ %/

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 U]




8.6.5- Device - Factory Reset

)

ad

et

+%8.39. 34 %713}

Confirm Factory Reset

o

1] \ Attention! All settings are lost after restoring factory settings!
(romcBine

Really restore factory settings and reboot device?

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

72/ 8.39: Device - Factory Reset

8.6.6- Device - Reboot Device

% 3% 8.40. 3R] AR

* Reboot the device

Confirm reboot

Really reboot device?

MO, do not reboot YES, reboot device

~7%/ 8.40: Device - Reboot Device

(e



8.7-

Diagnostics

7Y 2 841 ok} v Bl Abs

* Operating System Status

* Hardware Status

* Storage device

* Radar signal spectrum

* Range measurement statistics
* Record measurement data

* Packet inspector

» Station scan

@ ﬁlllm[ﬂ B Device ~ | Q Diagnostics ~

Operating System Status

Hardware Status

Storage devices
Radar signal spectrum
Range measurement statistics

Record measurement data
Packet inspector

Station scan

~

7% 8.41: Diagnostics Menu

8.7.1- Diagnostics - Operating System Status

LR 32 8.42. o 714 ofel) HH Q1 7}

olf

Device information
Uptime, Memory
Networking information
Filesystem

Software version




Operating System Status

Device information

Serial number D44AIMDDZZ
Servises ==
Envirenment settings. Germany (ETSI)
Uptime
Memory
MemTotal S14180 kB
MamFres 253104 kB
MemAvailzble 253540 kB

Networking information

Proto Recv-@ Send-Q Local Address Foreign Address State
top ] ] 0.0.0.0:22 0000 LISTEN
tep ] ] 0.0.0.0:80 0.0.0.0 LISTEN

] ] 0.0.0.0:442 0000 LISTEN
tep ] ] 0.0.0.0.558 0.0.0.0 LISTEN
top ] ] 0.0.0.0958 0000 LISTEN
tep ] ] 0.0.0.0:1000 0.0.0.0* LISTEN
top ] ] 0.0.0.0:1001 0000 LISTEN
] ] 0.0.0.0:1003 0.0.0.0* LISTEN
] ] 0.0.0.0:3046 0000 LISTEN
tep ] ] 0.0.0.0:8000 0.0.0.0* LISTEN
tp 0 0 38.44:80 ESTRBLISHED

Filesystem
Filesystem size Used Available Usett Wounted
devtmpis 2453 0 24530 "%
tmpis 240K %
tmpfs 37.8M 21330 i itmp
ubil:system 24.5M 15.0M &.1M [ ] 85% imntisystem

2520 12.0€ 2380 3 imntisystem_backup
ubi2:config 24.0K ZTM | imnticonfig
ubiz:config2 250 240K 27M | imnticonfig_backup
ubiZ:application 53.8M 32.0M [ ] 0% imntiapplication
ubi2:appication2 5381 32.0M 2180 [ 58% imntiappiication_backup

11.6M 52.0K 1.0M (23 imntistorage

Software Versions
Hame Version
Boothoader U-Boot 2015.01 ADI-1.1.0-972c3633 {Mar 20 2018 - 15:04:04)

Version

Kemel Version

ion 4.8.3 (Analog Devices Inc. ARM Tools

s. jenkins-

7% 8.42: Diagnostics - Operating System Status




8.7.2- Diagnostics — 3t=¢jo] Abe] B4

a4

by

% 8.43. M 9 &= gy BE glo]

2]

AL

System Temperatures

System Voltages

\

VoI,

72/ 8.43: Diagnostics - Hardware Status

o] A= v 5 % v} Al 2 vhicy

NN

8.7.3- Diagnostics - Storage Devices
7hHe gk A AR 7F ZAE AL 2 S QT FE AlFA S A GAT EER
et
8.7.4 -Diagnostics - Radar Signal Spectrum
o]t} Al 5 9] FFT spectrum A AI7F 3ES & 5= v} (28 8.44)
T Fo 2 AL gl @ ol 2 RS wel )

(e



=74 e 5 kel L threshold B2 B2 E A& REGIHA 5155 3
= > = =]
B3k WAL Al F S & e @t
© SIMED  =oevee-  Qoiagnostes - MMEE Logged inas symeo | Log out
Information overview Device Status
Loggeain
Hostname / IP address symeo-Ipr / 192.168.98.46 Loading device status, please wait
Radar signal Serial number D34AIM0004
v2.0.0
prinary
2018-12-20 10:42:24 CET
Spectrum
Settings
Avscissa dispiay
: (o a )
- —— FMCW Upsweep
h v
-90 ‘
@ -100
= { |

B LG e T

Distance in m

-140

~7 %/ 8.44: Diagnostics - Radar Signal Spectrum

O}

72 8.45: Diagnostics - Radar Signal Spectrum toolbar
1% 8.45 Sl = v fA o] sl

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

*  “Radar Signal Spectrum” & “Device
-> Settings -> Measurement details -> Raw Data Output” O/
2148 enable) £/0/0F ALLEF + QICF “Raw Data Mode” 3 “Raw

ADC data = AVE/ £/0fOf BFCF
£ ZE|0}

*  “Device Status”= “RadarSignal Spectrum” 1| O| X| £
ChAl 2 % 9IC.

8.7.4- Diagnostics Range Measurement Statistics
1) 8.46 7% raw 574 Hlo]E] o} 7e] W9 BAE B 5 qlrkeh2H ol 4w 7bE)




Az A ol ef w7 E del gt (17 8.46)
Live range measurement

Signal strength statistics
Measurement rate statistics

@ 5'|'[|]E[| Bpevice -~ Q Diagnostics -

Information overview
Range measurement statistics

Hostname
Live range measurement

IP address
Signal strength statistics

. Application

Measurement rate statistics

Mode

System time

Range Statistics Overview

Iprb-basestation

102 168.98 .44
v0.10.0-11-g5c75992
Primary

2015-07-07 20:52:36 UTC

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

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

7%/ 8.46: Diagnostics - Range Measurement Statistics




Live Range Measurement

o714 AA e A gkt RSSI (NS AN E =

Current Distance Current RSSI

2182 m

Distance over time

-~ Distance

4>
E

Current measurement rate

-72 dB 352 Hz

RsSYl

2000

Distance inm

9 August 13:46

Display mode: | Static v

7% 8.47:

ap ul|ssy

Diagnostics - Distance over time graph

ohgot 28-S Ba) LS G} wE FaT 4 ok




Slgnal Strength Statistics

RSS! over distance diagram
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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

7] 8.48: Diagnostics - RSS! over distance diagram
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Measurement Rate Statistics

Ieasurement rate over distance diagram

120 1000
Rumber of measurements for 2raph

Miean measurement rate with 10 % and %0 % quantiles| |

100

Measurermnent rate in Hz
2]
MNumber of measurements for graph

[ m an &0 a0 100 10 140 160 180 200 220 0

Distance in m

7% 8.49: Diagnostics - Measurement rate over distance diagram
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8.7.6- Diagnostics - Record Measurement Data

1% 850 Fx. of gl A4S & 9l
e EI1 XX W7 (Change logging mode)

» A% gk ®7] (View recorded measurements)
o &I HAA(USB F)oIA F4 %k ®7] (Measurements from all logging devices)
FAd W = (=l el ) X}Zﬂ ”ﬂlﬂﬁl) o A =47k B.7] (Measurements from volatile
memory)

Control
Current logging mode: BT RGRTIETTER B D BTG

6 Cumently logging fo device: volatile memory

Change logging mode ~

Measurements

Measuremenis from Measurements from

all logging devices wvolatile memory Fi]
O Name Size Viewable files Actions
| i syslog 0 Bytes i.ﬂ
O [l meas_2023-03-16_143000 3aMiB [2) EY O
0 [B) meas_2023-03-16_142053 tarcz 2.4 MiB o)

72 8.50: Diagnostics - Record measurement data
= “Change logging mode”o| A} 21 R =2 Helsit), 19 851 3%,
- Disabled(¥] &4 3}
- Log to SD card if available(SD 7}=ol A7)
- Log to USB stick if available (recommended) (USBoll #4331 %)
- Log to USB stick if available, use SD card as fallback(USBA}-8-3}3L SD 7F= M AF-&)
Log to volatile memory only(2] o]t} 2}A] W] &2l # 7
S04 LPRO-1DHP-201 o A = 14l $14 vl 2] v A1 & 715 alth,




Control
Current logging mode:

e Currently logging to device: volatile memery

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

72 8.51: Diagnostics - Record measurement data - change logging mode
menu

i Note “Disable” 1} “Log to volatile memory” Bt At2& 4= QICH

8.7.7- Diagnostics - Packet Inspector

1% 8,52 3+ %. Binary port &3S & 5= 9lt}.
"Get new data” HE-S 8] A 210 7] F74 71 5S 2} 183 1% s A s
“Hexadecimal view”©] L}/3-& “Detailed view’ol| /] =3 Hlo]E] & & = gt}

“Outgoing packets/Incoming packets” HE0. 2= 41 3} 5241 to]E] 97l & & 4

21,

[



Packet inspector

Overview
Time stamp Type  Description Age (seconds)
3m, Emor
09:43:28 257 Distance Data {Sync Channel: 3800, Distance: 1.353m, Emor code: 0) 0.135
03:43:28 155 18 Distance Data {Sync Channel: 3800, Distance: 1.353m, Emor code: 0) 0237
09:43:26 059 18 Distance Data {Sync Channel: 3800, Distance: 1.953m, Ermor code: 0) 0.333
09:43:25 955 18 Distance Data {Sync Channel: 3800, Distance: 1.953m, Ermor code: 0) 0.437
09:43:25.8656 18 Distance Data (Sync Channel: 3800, Distance: . Error code: 0) 0.536
43:25.756 16 Distance Data (Sync Channel: 3800, Distance: . Error code: 0) 0.836
09:43:25.857 18 Distance Data (Sync Channel: 3800, Distance: 1.953m, Ermor code: 0) 0.738
09:43:25.555 18 Distance Data (Sync Channel: 3800, Distance: 1.953m, Ermor code: 0) 0.837
09:43:25.456 16 Distance Data (Sync Channel: 3800, Distance: 1.853m, Ermor code: 0) 0.838

* Hexadecimal view

Te 16 0e 10000007 a1 00 D0 0000 fd 05 14 60001 74 2200 0000 00 40 20 ff fe 00000000 000D 000D 00 1d cf 1500 16 TS 58 A3 TH TF

V¥ Detailed view

Identifier Value Length Data type

Start identifier OxTe 1

Type oxie 1

Sync Channel 2600 2 unsigned integer
Distance [mm] 1383 4 signed integer
elocity [mm/s] [ 4 signed integer
Level [dB/10] -TE3 H signed integer
Reserved O 14 26 00 01 74 2200 00 8

Ermor 0 2 unsigned integer
Reserved 0x 40 20 2

Diversity Status 85534 2 unsigned integer
Reserved 3 00 00 00 D0 00 00 00 00 H

Distance [um] ELELH 4 signed integer
Reserved 0 00 16 75 56 4

CRC Oxd2 75 2

End identifier OTF 1

7% 8.52: Diagnostics - Packet inspector




8.7.8- Diagnostics - Station Scan

% 853 FZ. o] Wiiroll= A A LAN o gl 28 Alv Q. AlA 7} vpebdt),

Station scan

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

Serial number

CK26IL0015

C5261L0004

D34AIMD004

MAC address

00:04:a3:db:b6: 5

00:04:33:db: f7:96

54:35:df:00:0c:3b

54:35:d7:00:00:28

IP address Temporary IP address
192.168.98 21 0.000

192.168.98.22 0.0.0.0

192.168.98 46 0.000

192.168.98.167 192 168.1.110

72/ 8.53: Diagnostics - Station scan

Change

Change

Change

Change




9 AR ZZEE

A2} 3 2 & 22 (Binary Protocol XP) LPR®-1DHP-291 #} A}-8-2} PLC 7F %3 Hlo]E]
ZR2EZo|t} HolE A AL AZ oy Ty o7 o]H Rt} binary data format ¢ £
Z2EFolth, A%< TCP/IP o|4 UDP protocol & o] ¥t}

AHEAF ZREF 2 WebUL Ml57 Device —> Settings => Customer
protocol 94 8-¢] 7}58}c}
i Note TCP/IP v UDP 4l ZREZ T E W31 3046
ol
P8R 2REFE slave units o A FHHA @k (O1F A1)

9.1 A kALE}

START END
oxTe TYPE DATA CRC 0xTE
1 byte 1 byte 2 byte 1 byte

2% 9.1: Structure of a data type

o] #71-& START symbol (0x7e)&E A &3FaL END symbol (0x7f) & &4t} TYPE & data
packet 9] E}Y)S o]n]. The DATA-field & data &, CRC-field & check sum < ztal gt}

e

9.1.2 CRC

CRC-16-IBM 3} 34 4] x'%+ x'%+ x?+ 1 o] CRC ol AH&-€t},

[t



9.2 Data Types

9.2.1 Type 0x16 — Distance Data

=
)
i)
T
iy

=)
o

: LPR®-1DHP-291 — A%}

dlolH Bty 0x16 + &+ 9 Fejolth. 54 diold, AA Ae], AA gholl tigt JRE 7R 11
At TREF I 9 Aol 47 bytes ©|t}.

# 0.1 +=0x16 data packet ¢] F-ZFo]t}.
LPR®-IDHP(-R) 4] 3 Z2ES Dol 50 bytes oI

glolg | %-& W& update rate <& A A4 % update rate o W} o] E )
i Note W 54 &(measurement rate)< #lo|t} =, FFT Z7], B¢
Ao wet depdty, M2 9 HAS Ay o Qo]
&2 U5 4 & sdsit.

F

START OX7E unsigned integer
TYPE 0x16 unsigned integer
Sync Channel Ox#HH unsigned integer

Distance [mm] Ox#HH ##H#H#  signed integer

Velocity [mm/s] Ox#Ht# #iH#H  signed integer

NN NN DADNNDNDNNPR P

Signal Level [dB/10] Ox#### signed integer
Temperature [°C/100] Ox#t signed integer

Counter Ox#HH# ##H###  unsigned integer

Age Ox#t unsigned integer

Error Ox##HH unsigned integer

System Mode Ox#tt unsigned integer (Bit mask)
Diversity Status Ox#HH unsigned integer

Internal service information 16

CRC 2 Ox#HH unsigned integer

END 1 Ox7F unsigned integer

3£ 0.1 Data Type Ox16 - Distance Data Output for Group Master (47 bytes)

- I



Diversity Status: |53} 2= Z-5 )
upx e pit = A A E Aol

o bAoA Fa bit iz A oh Aot
c 044 e
o LT AA A ol B 52 Ethernet &2 A 7] &2 AE
OK OK Oxfffc
Error OK Oxfffd
OK Error Oxfffe
Error Error Oxffff

Distance Data ¢j (hex):

7E 16 10 24 00 00 0B 11 FF FF FF 35 FC C6 11 C6 00 02 54
000000000000000C 7D 48C674 7F

AE 00 00 00 00 FF FF 00 00 00 00 00 00 00 00

TE hex START byte

16 hex TYPE (0x16: Distance Data)

10 24 nhex Sync channel

00 00 OB 11 hex = 2833 dec Distance: 2833 mm

FF FF FF 35 hex = -203 dec Velocity: -203 mm/s

FC C6 hex = 64710 dec Level: 64710 — 65536 = -826 -> -82.6 dB

11 C6 hex = 4550 dec Temperature: 45.5 C

00 02 54 AE hex = 152750 dec Counter

00 00 hex Age

00 00 hex Error status: 0 means no error; unequal 0 means error (error
description see section “Distance Error Codes" below)

FF FF hex System mode

00 00 hex Diversity status

00 00 00 00 00 00 00 00 00 00 00 00 00 OC 7D 48 hex
C6 74 hex

intern

TF hex END byte

al service information

Cyclic redundancy check

[



Error Codes

0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0a
0x0b
0x0c
0x0d

0x0e

0x0f
0x10

Ox11

0x12

.

Note

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

Currently not used

Currently not used

ARM sync failed

Target out of range

Measurement valid
No measurement signal

Measurement signal is imprecise

Velocity is outside the defined velocity limits

Measurement is not feasible

VCXO has just been tuned, 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 ARM?9 boards of the Group Master have not been
synchronized

Error 18 (0x12) will be reported if no valid target is
detected within system range and an internal system
check will confirm error-free system operation

3% 0.2 Distance error codes

error code 0 To] Fa(AA) Aol th

[



9.2.2- Type 0x03 - Relay Switching Commands

(

i

y.

%2 Wk LPRY-1DHP-291 — AM§-7} 52 LPR®-1D24
tlo] B B 0x03 & 5= Hejo] 1% S LPR*-1D24 Ylo|t} =2 PLC & Wit}

| 223 Zo]= 9bytes o]t} ¥ 9.3 -2 dlo]E] 9% 0x03 &] F+Zo]t}

N

START 1 O0x7E unsigned integer
TYPE 1 0x03 unsigned integer
Destination (LPR*-1D24 address) 2 Oxititt See chapter 9.2.3
Relay Selection (Bitmask) (Bit1..4 1 Ox## unsigned integer
- Relay 1..4)

Bit significance 0-7 starting with Oas

the lowest (set) Bit value.

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

7% 9.3: Data Type 0x03 - Relays Switching Command (9 bytes)
ALk P glo] HelS | relay selection (bitmask)“oll A] 3+T},
0]l: selection value = 0x14nex= 00010100k 22/ 2 relay switch value = OxFFhec=11111111bin ol
220|224 7t oN O| 1 LIHA| E2|0| HEfj= HE G




9.2.3- LPR®-1D24 Address

Station-ID

1 0
Group-ID | 0 |

LPR 4+ 2993l 16 M| E gho = A 93},

0

Group-ID:
Station-ID:

for Distance Data:

for Relays Switching Command:

Reserved
The Group-ID of the unit (1..1022)
The Station-ID of the unit (SID)

Master and Slave SID is always 2 (SID = 2)SID =
1 for Master und SID = 2 for Slave

27 9.4: LPR®-1D24 address




10 71 At
10.1 ¥uk A}k

Radar measuring mode
Frequency range

Supply voltage

Power consumption
Ambient temperature
Protection class housing

Housing dimensions
(LxWxH); weight

Interfaces
Response Time
MTBF

External connector
Antenna

Compliance

U Preliminary value

Primary, secondary, diversity radar
57,0 — 64,0 GHz

11-36V

TW

-40 °C to +75°C

IP65

95 x 110 x 150 mm; 940 g

Ethernet (TCP/IP, Profinet)

<11 ms

42.2a

Ethernet (M12), supply voltage (M12)
Integrated, beam width = +-2,5°

CE, FCC, IC (others on request)

2% 10.1: General technical data




10.2 & &8 7)< A}

olfl = AR E BE, T4 W=l 2 7% AFFolt}
10.2.1 Primary # o]t} 2=

Ak A}F

Bandwidth Mode? 0,5 GHz 2 GHz

up to +- 10 mm upto+5mm

Measurement accuracy?

Repeatability? up to +- 6 mm up to £3 mm

Measurement rate up to 350 Hz up to 350 Hz

ETSI 7% AL

Bandwidth Mode? 0,5 GHz 2 GHz

Measuring range® ‘ 2mto50m ‘ Imto50m
FCC 7€ A&

Bandwidth Mode? 0,5 GHz 2 GHz

Measuring range® ‘ 2mto50m ‘ Imto20m

0 2Rt fe) o] T Yol w2} WebU 4] 7= TS (T 7= 2l
2 20l 914 et o))
3 HEYE T o] A 5} 0 HE] FES

Gl ©2



10.2.2 Secondary #oJt} 2=

Lk ALk

Bandwidth Mode? 0,5 GHz 2 GHz
Measurement accuracy? up to +- 10 mm upto+5mm
Repeatability? up to +- 6 mm up to £3 mm
Measurement rate up to 110 Hz up to 110 Hz

ETSI 7% AboF

Bandwidth Mode?

Measuring range® 2mto300m 0,5m to 300 m

FCC7l= A%

Bandwidth Mode? 0,5 GHz 2 GHz

Measuring range® ‘ 2mto 300 m ‘ 0,5mto225m

v 2} 3]579] 717+ 7ol 12} Webll 4] 7= o) 7S el el 7
2 20l 1y et o)
Y HEE T o]} EIA 15} i) HEo] ke e

= oo

2t




10.2.3-Diversity dlojt} =

duared
Bandwidth Mode? 0,5 GHz 2 GHz
Measurement accuracy? up to +- 10 mm up to 5 mm
Repeatability? up to +- 6 mm upto3mm
Measurement rate up to 110 Hz up to 110 Hz
ETSI 7= A}
Bandwidth Mode? 0,5 GHz 2 GHz
Measuring range® ‘ 2mto 500 m ‘ 0,5mto 500 m
FCC 7€ At
Bandwidth Mode? 0,5 GHz 2 GHz
Measuring range® ‘ 2 mto 500 m ‘ 0,5mto225m

0 23] T gi7o] ) Webll ofl3] 777 £ & I EN -7 2
2 0l 9158 2282

3 g T Lo p BALS) W v} 0] S Wt

Product Name Model Number

LPR’-1DHP-291 BSW200291



